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Notes on Some Grasses. XII. Affinities of Gouwinia' 


Tuauo TATEOKA 
Research Fellow and Research Associate 
National Research Council of Canada 
Institut Botanique de l'Université de Montréal 
Montréal, Canada 


TATEOKA, TuGuo. (U. Montreal, Canada.) Notes on some grasses. XII. Affinities of 
Gouinia. Bull. Torrey Bot. Club 88(3) :' 143-152, 1961.—Leaf anatomy and epidermis of 12 
species of Gouinia are examined. The results, together with morphological traits, are de- 
scribed. Gouinia is clearly different from Arundineae and is closely related to the chlori- 
doid grasses in morphological, anatomical, and histological features. In connection with 
the systematic position of Gouinia, the delimitation of Arundineae is discussed, and the 
genera Arundo, Cortaderia, Gynerium, Lamprothyrsus, Phragmites, Hakonechloa, Mo 
liniopsis, Molinia and Crinipes are referred to this tribe. It is concluded that Gouinia 
may be most naturally placed in Chlorideae-Eragrostinae. 


The grass genus Gouinia was first described by Bentham and Hooker in 
1883 although they credited this genus to Fournier who effectively published 
his paper in 1886 (Mex. Pl. 2: 103). No species was given by Bentham and 
Hooker, but Fournier described the species G. polygama (G. virgata). 
Swallen (1935) revised this genus taxonomically, and enumerated 13 spe- 
cies which are distributed in the tropical and subtropical regions of the 
New World. 

Gouimia has usually been ascribed to Chlorideae-Eragrosteae. Bews 
(1929), Swallen (1935), Hitcheock (1936), Parodi (1946), a.o., referred 
Guoinia to Chlorideae, advocating the affinity of this genus to Diplachne, 
Leptochloa, ete. These genera were moved to Eragrosteae by Hubbard 
(1936). Although the members of Eragrosteae and Chlorideae are usually 
separated in a tribal rank, their mutual affinity is evident. In contrast to 
the view mentioned above, Gouinia has been placed in Arundineae by some 
authors (Bentham and Hooker, 1883; Pilger, 1954). Two opinions have thus 
been presented as to the systematic position of Gouinia. The present paper 
aims to dissolve this disparity through morphological, anatomical and histo- 
logical studies. 

Morphological attributes and leaf structures of Gouinia. Leaf anatomy 
and histology of Gouinia have been completely neglected in previous studies. 
My examinations of these characters were made on the leaves of dried her- 


11 wish to express my cordial thanks to Dr. Askell Léve and Dr. Doris Live, who 
very kindly helped me in many ways. I am also grateful to the head curator of the United 
States National Herbarium, Dr. J. R. Swallen, for the use of herbarium specimens. To 
the National Research Council of Canada, I am indebted for the financial support which 
made this study possible. 
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barium specimens, listed in Table 1. The leaves were macerated in cold water. 


TABLE 1. List of species and file numbers of specimens (U.S. Nat. Herb.) whose 
leaf anatomy and epidermis were examined 


File number File number 


S ee1e8 . S ecies 
I of specimens I 


of specimens 


Gouinia gracilis Ekman without number G. mexicana Vasey 481015 
G. virgata Seribn. 1296948 G. longiramea Swallen 1867532 
G. brasiliensis Swallen 198372: G. latifolia Vasey 1819994 
G. barbata Swallen 1613613 G. cearensis Swallen 1613316 
G. papillosa Swallen 747935 G. gquatemalensis Swallen 1869122 
G. ramosa Swallen 1914729 G. paraguayensis Parodi 1819542 


After soaking over night, they were sectioned by hand with a razor blade. 
The descriptions presented below are based on the survey of previous litera- 
ture and my examinations of the herbarium specimens in the National 
Herbarium of the United States in Washington. 

(1). Gross morphology: Perennial grasses with simple or branching 
culms and terminal panicles of slender, one-sided, simple or rarely com- 
pound racemes. Culms tufted or simple, 30-300 cm. tall, usually erect. 
Sheaths usually more or less pilose, papillose, papillose-pilose, scabrous or 
seaberulous, rarely glabrous. Blades flat, rarely involute, often sparsely 
pilose on the upper surface near the base. Ligules 1 mm. or less long, mem- 
branaceous, erose or rarely ciliate. Panicle erect or drooping, branches usu- 
ally spreading. 

(2) Spikelet morphology: Spikelets 2- to several-flowered, disarticulat- 
ing above the glumes and between the florets, the uppermost one reduced to 
a sterile, awned rudiment or, rarely, to a bristle. Glumes acute, or sometimes 
obtuse, the first a little shorter than or nearly equal to the second, both 
shorter than, rarely subequal to or longer than, the lemma, the first glume 
1—5-nerved (usually 1—3-nerved), the second 1-7-nerved. Rachilla scabrous 
or scaberulous near the base of the next floret, rarely giabrous, hairless. The 
base of the floret more or less pubescent. Lemmas lanceolate, 3-nerved, the 
side nerves being near the margins, very rarely 5 (—7)-nerved, the tip usually 
acuminate, bidentate or entire, the awns erect, arising from the tip or the 
sinus of the minute teeth, densely pubescent on both sides of the midrib 
and near the margins for about half the length, the latter area rarely glab- 
rous or nearly so. Palea equal to or a little shorter, rarely much shorter or 
a little longer, than the lemma, 2-keeled, toothed, the teeth sometimes aris- 
tate, the margins glabrous or pubescent. 


Figs. 1-12. Bicellular microhairs (left) and siliceous cells (right) in leaf epidermis 
of Gouwinia. 1-11, lower epidermis. 12, upper epidermis. x 450. 1, G. gracilis. 2, G. vir- 
gata. 3, G. brasiliensis. 4, G. papillosa. 5, G. ramosa. 6, G. mexicana. 7, G. latifolia. 
8, G. cearensis. 9, G. quatemalensis. 10, G. longiramea. 11, G. paraguayensis. 12, G. barbata. 
Figs. 13-15. Trans-sections of leaf blades of Gouinia. x450. 13, G. brasiliensis. 14, G. 
mexicana. 15, G. longiramea. 
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3) Flowers and caryopses: Lodicules two, cuneate, truncate, hairless. 
Ovaries glabrous, two styles distinct, arising from the tip of the ovary, 
stigmas dark-purple. Caryopses usually dark-brown and having style rem 
nants, the embryo }—} the length of the caryopsis. 

(4). Leaf epidermis: All 12 species observed have bicellular microhairs 
in the leaf epidermis. Microhairs mostly bullet-shaped. The upper cell, whose 
membranes are somewhat thinner than, or similar to, those of the lower cell, 
usually much shorter than the lower. However, in a few species (@. gracilis 
and G@. brasiliensis), the upper cell is nearly equal to, or somewhat longer 
than, the lower. Siliceous cells of dumbbell, or modified dumbbell shape in 
both the lower and upper epidermis of all species observed. Stomata mostly 
oval in outline. When long hairs are present, they always carry a sheath of 
epidermal cells at the base. (Figs. 1-12). 

(5). Leaf anatomy: Vascular bundles surrounded by a well! developed 
parenchyma sheath consisting of large cells with abundant chloroplasts. 
Chloroplasts found in the parenchyma sheath cells usually different in color 
and shape from those scattered in the mesophyll cells. Inner bundle sheath, 
composed of small thick-walled cells, well developed around the large vas- 
cular bundles, but in the small vascular bundles weakly developed. Motor 
cells well developed throughout the species observed. These anatomical fea 
tures fit Brown’s (1958) chloridoid type of leaf anatomy of grasses . (Figs 
13-15). 

Remarks on certain genera of Arundineae. Before considering the re- 
lationship between Gouinia and Arundineae, a short discussion is needed 
regarding the constituents of Arundineae. 

It should be noted that Arundineae in the sense used in the present 
paper does not include the genera Ampelodesmos and Neyraudia. The re- 
markable difference of Ampelodesmos from Arundineae has already been 
disclosed by Reeder (1957) in his studies of embryo anatomy. Ampelodesmos 
has festucoid features in this respect, whereas Arundo, Phragmites and 
Cortaderia show the arundinoid-danthonidoid type. In morphological fea- 
tures, Ampelodesmos differs from Arundineae by the hairy ovary, indistinct 
styles (the styles of Lamprothyrsus are also indistinct), flat stigma axis, 
rachilla with long silky hairs (Fig. 20) and the number of lodicules. In 
their preliminary outline for a new system of classification of the Gramineae, 
Stebbins and Crampton (1959) placed Ampelodesmos in Festucoideae as 
an independent tribe. This treatment seems to be natural. 


196 
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Figs. 16-25. The segment of rachilla between the first and second florets and the 
base of the second floret. 16, Gynerium sagittatum Beauv. (pistillate spikelet). 17, Cor- 
taderia selloana Aschers. and Graebn. (pistillate spikelet). 18, Neyraudia madagascari 
ensis Hook.f. 19, Gouinia virgata Ekman. 20, Ampelodesmos mauritanicus Dur. and 
Schinz; a, actual appearance; b, with hairs removed to show the relative length of the 
rachilla and the floret base. 21, Lamprothyrsus peruvianus Hitche. 22, Arundo donazx L. 
23, Moliniopsis japonica Hayata. 24, Phragmites communis Trin. 25, Molinia caerulea 
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Opinions are divided as to the systematic position of Neyraudia. Most 
authors (Bews, 1929; Ohwi, 1942: Hitchcock and Chase, 1951; Keng et al, 
1957; a.o.) have placed Neyraudia near Phragmites, Cortade ria, ete., but 
some authors (Hubbard, 1936 ; Pilger, 1954; a.o.) aseribe it to Eragrosteae. 
In spikelet morphology \« yraudia represents an intermediate between Arun- 
dineae and Eragrosteae. The floret base of Neyraudia is considerably length- 
ened and hairy (Fig. 18), as is often the case in the genera of Arundineae, 
and its 3-nerved lemmas with long hairs near the margins are very similar 
to those of the pistillate floret of Gynerium. Tateoka (1956a) assigned Ney- 
raudia to Arundineae as he found panicoid bicellular microhairs in its leaf 
epidermis. But this view was opposed by Conert (1959), who revised the 
species of Ne yraudia and referred the genus to Eragrosteae. The basis of his 
reference was found in the spikelet morphology and leaf structure of Ney- 
raudia. The significance of the bicellular microhairs in grass systematics 
was recently reexamined by Tateoka, Inoue and Kawano (1959), and they 
disclosed that the different types of bicellular hairs, 1.e. panicoid and 
‘-hloridoid, are sometimes not correlated with the systematic grouping. This 
recent observation contradicts Tateoka’s (1956a ) earlier opinion that the 
features of microhairs found in Neyraudia do not permit its reference of 
this genus to Eragrosteae. Considering such features shared by Neyraudia 
and Eragrosteae as the cuneate lodicules and the well developed paren- 
chyma sheath cells with abundant chloroplasts, this genus appears to fit 
naturally into Eragrosteae (Chlorideae-Eragrostinae ). It seems desirable, 
however, to examine this problem further by studying chromosomes, embryo 
anatomy, ete., of Ne yraudia, in order to eonfirm whether or not other com- 
mon features shared by Neyraudia and Arundineae, such as the lengthened 
floret base and long-hairy lemma, can be attributed to parallel development. 

There are some other much discussed genera, @.., Molinia which I still 
prefer to retain in Arundineae even though they differ in various features 
from the other members of this tribe. The lodicules of Molinia are cuneate, 
the base of its floret is glabrous and not lengthened, and the basic number 
of chromosomes is 9. In the (true) Arundineae, the lodicules are usually 
more or less elongated ( Figs. 26-28), the lemmas and the lengthened floret 
base are often long silky hairy, and the basic numbers of chromosomes are 
12 (6) and 5. Hubbard (1948) tentatively referred Molinia to Danthonieae, 
and Hylander (1953) treated it as a separate. tribe. Although Molima is 
apparently rather remote from the main constituents of Arundineae, there 
exist a few genera which show some similarity to Molinia on one hand and 
resemble the (true ) Arundineae on the other. Moliniopsis, which is distrib- 
uted in East Asia, is related to Molinia in gross morphology as well as in 
spikelet and flower characters on one hand, but on the other it shares various 
common features with Hakonechloa whose single species 1s endemic in Cen- 


tral Japan. The two genera have the same basic chromosome number (x = 9) 
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Figs. 26-34. Lodicules. 26, Lamprothyrsus peruvianus Hitche. 27, Cortaderia selloana 


Aschers. and Graebn. 28, Arundo pliniana Turra, 29, Gouinia guatemalencsis Swallen. 
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30, G. virgata Ekman, 31, G. paraguayensis Parodi. 32, G. barbata Swallen. 33, Leptochloa 
uninervia Hitche. and Chase. 34, Diplachne serotina Link. 


similar traits of leaf structure and some resemblance in flower features. 
Meanwhile Hakonechloa shows resemblance in spikelet features to Phrag- 
mites. The lemma of Hakonechloa is long-hairy near the margins as often 
found in other genera of Arundineae, and its floret base is lengthened and 
long-silky-hairy like that of Phragmites. Further studies are needed for the 
exact understanding of the systematic relationship of these grasses. Molwmia 
is here tentatively retained in Arundineae, although this position seems to be 
rather anomalous for this genus. 

Opinions are also divided as to the systematic position of Lamprothyrsus. 
Hitcheock (1927) mentioned that this genus is related on one hand to 
Danthonia and on the other to Cortaderia. Lamprothyrsus has the 2-lobed 
lemma with a long and twisted spreading awn which suggests the affinity 
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of this genus to Danthonia, and Parodi (1949) and others have placed 
Lamprothyrsus in Danthonieae, which is apparently close to Arundineae. 
On the other hand, the 1-nerved hyaline glumes, the lengthened and hairy 
floret base (Fig. 21), and the large and many-flowered panicle of Lampro- 
thyrsus suggest its relationship to Arundineae. Further studies seem to be 
needed in order to ascertain the natural classification and the definition of 
tribes in arundinoid-danthonidoid grasses. Lamprothyrsus is here retained 
in Arundineae according to Pilger (1954). 

Crinipes, which is distributed in Africa, is also ascribed to Arundineae 
by Pilger (1954). De Wet (1960) examined the embryo anatomy, leaf 
anatomy and histology of Crinipes, and mentioned that tropical species of 
the genus should be referred to Arundineae whereas South African species 
may be cioser to Danthonieae. Taxonomic revision of Crinipes species seems 
to be needed, although its affinity to the arundinoid-danthonidoid grasses 
is not questioned. Crinipes is here also retained in Arundineae according 
to Pilger (1954). 

The constituents of Arundineae whose relationship with Gouinia will 
be discussed in the next chapter are thus limited to the following genera: 
Arundo, Cortaderia, Gynerium, Lamprothyrsus, Phragmites, Hakonechloa, 
Moliniopsis, Molinia and Crinipes. 

Characters which distinguish Gouinia from Arundineae. Arundineae, 
as defined above by the list of genera included in it clearly shows various 
conspicuous differences from Gouinia. Evidence from the leaf anatomy and 
epidermis of the two groups contradicts their relationship. According to 
Brown (1958), Arundo, Phragmites and Cortaderia are included in his arun- 
dinoid type of leaf anatomy. Tateoka (1956b) has reported that Arundo, 
Phragmites, Cortaderia, Hakonechloa, Moliniopsis and Molinia are more or 
less closely related in leaf anatomy and epidermis. De Wet (1960) has also 
mentioned that the tropical species of Crinipes are very close to Brown’s 
(1958) arundinoid type in leaf anatomy. All these genera lack the mass of 
chloroplasts in the cells of the parenchyma sheath, but the chloroplasts are 
uniformly distributed in the mesophyll cells. Gouinia, however, has abun- 
dant chloroplasts in the parenchyma sheath cells like the chloridoid genera. 
The bicellular microhairs of Gouinia are bullet-shaped throughout the spe- 
cies observed, and its upper cell is usually shorter than the lower. This type 
of microhairs suggests not only the affinity of Gouinia to chloridoid genera 
but also its distinction from Arundineae which is characterized by rod-like 
microhairs (Tateoka, 1956b). 

The morphology of Gouinia also has various features different from that 
of Arundineae. The lodicules of Arundineae are usually more or less elon- 
gated and sometimes hairy (Figs. 26-28), but those of Gouinia are cuneate, 


truneate and hairless (Figs. 29-32). As shown in Figs. 29-34, Gouinia is 
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very similar to Diplachne and Leptochloa in lodicule features. The lodicules 
of Molinia have some resemblance to those of Gouinia, Diplachne and Lepto- 
chloa, but Molinia is quite different from the latter genera in leaf anatomy 
and epidermis. The lemmas of Arundineae are hairy or glabrous. When 
hairy, the hairs are long and silky and arise from the entire or lower surface 
of the lemma or only from near its margins. In Gouinia, the lemmas are 
hairy, but the hairs are not so long and are found on both sides of the mid- 
rib and on the outer side, sometimes both sides, of the lateral nerves, or 
rarely only on both sides of the midrib. The pattern of hair development on 
the Gouinia lemmas is thus similar to that of various chloridoid genera, 
such as Tridens, Heterocarpha, etc. Except for Molinia, Moliniopsis, Arundo 
and Crinipes, all other genera of Arundineae are characterized by the con- 
siderably lengthened floret base as shown in Figs. 16-17, 21 and 24, and 
the florets disarticulate below this lengthened base which often has long- 
silky hairs. The segments of the rachilla are short and glabrous. This char- 
acteristic is most conspicuous in Phragmites (Fig. 24), in which the length- 
ened floret base reaches about four times the length of each segment. In this 
respect, Gouinia is different from these grasses as species of Gouinia do not 
have such a remarkably lengthened floret base but do have long rachilla 
segments (Fig. 19 

Considering the above mentioned morphological, anatomical and histo- 
logical differences, Gouinia does not seem to be related to Arundineae. 

Conclusion: Systematic position of Gouinia. Morphological, anatomical 
and histological features of Gouinia as described above clearly show its close 
affinity with chloridoid genera. The lemmas of Gouinia have three nerves 
(except G. longiramea), the side nerves being near the margins, as common 
in most chloridoid genera. The lodicules of Gouinia are cuneate and trun- 
cate, the styles are distinct and the stigmas are dark-purple. These features 
also fit with Chlorideae-Eragrosteae. This view is further supported by 
studies of the leaf epidermis and anatomy, because Gouima shows chlo- 
ridoid features also in these characters. Nanez (in Parodi, 1946) has counted 
2n = 40 in G. latifolia. The basic chromosome number of x = 10, which is the 
most common in Chlorideae-Eragrosteae, is also indicated for this genus. 

Eragrosteae and Chlorideae are separated by some features in spikelets 
and inflorescences. In the former, the spikelets are two- to many-flowered, 
mostly hermaphroditic, pedicelled in open or contracted panicles, or secund 
and sessile, even subsessile, in spikes or spike-like racemes. In Chlorideae, 
the spikelets are one- to few-flowered with one floret hermaphroditic, and 
with or without an imperfect floret, sessile or subsessile in one or two rows 
on one side of the rachis of solitary, digitate or scattered spikes or spike-like 
racemes. Beside these differences, the two groups are so closely related that 
they may be included in the same tribe. Not only in various non-morpholo- 
gical features but also in such morphological features as appear in the flow- 
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ers themselves and the lemmas, the two groups share much resemblance. 
Therefore, | would like to follow Ohwi’s (1942) treatment, according to 
which the members of the two groups and also those of Sporoboleae are 
united under the name of Chlorideae and each treated as subtribes, Era- 
grostinae, Chloridinae and Sporobolinae. If emphasis is placed upon char- 
acters of the inflorescence, Gouinia might be closer to the genera of Chlor- 
ideae as pointed out by Swallen (1935). Gouinia species have, however, 
spikelets with two- to several-hermaphroditic florets, and may therefore be 
most naturally placed in Chlorideae-Eragrostinae. 
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and the District of Mackenzie' 
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BOWDEN, Wray M. and W. J. Copy (PI. Res. Inst., Canada Dept. Agric., Ottawa. 
Recognition of Elymus sibiricus L. from Alaska and the District of Mackenzie. Bull. 
Torrey Bot. Club 88(3): 153-155. 1961. Specimens of Elymus sibiricus L. from Alaska 
and the District of Mackenzie can be readily distinguished from E. canadensis, E. 
hirsutus and E. glaucus, particularly by the short glumes with short awns. 


A collection of Elymus, Cody & Matte 8668 from Fort Simpson, Dis- 
trict of Mackenzie, did not fit any of the known species of Elymus from 
Western Canada, although it had a vague resemblance to FE. canadensis L., 
E. hirsutus Presl. and E. glaucus Buckl. The specimens had long spikes, 
greenish-purplish spikelets, and short narrow glumes with short awns. 

After some futile attempts to identify the collection, it was recalled 
that the Fort Simpson specimens resembled a paratype of FE. pendulosus 
(Hodgson 935, DAO). This species was described by Hodgson (1956) be- 
cause he considered that specimens from south central Alaska should not 
be identified as FE. canadensis L. Examination of the specimens showed 
that Cody & Matte 8668 was indeed the same species as E. pendulosus. It 
was also the same species as three Alaskan specimens in the Plant Research 
Institute Herbarium (DAQO) and the same as five Alaskan specimens in 
the National Museum of Canada (CAN), all previously identified by vari- 
ous botanists as F. canadensis L. 

Because the distribution pattern seemed unusual, J. A. Calder, a col- 
league, suggested that specimens of the Siberian species of Elymus should 
be compared with these collections. The key and description in Nevski 
(1934) were used and all of the specimens proved to be Clinelymus sibiri- 
cus (L.) Nevski. However, this species has to be called Elymus sibiricus 
L. since it is the type species of the genus Elymus L. (addendum of Bow- 
den, 1957) 

The significant synonymy can now be stated: 

Elymus sibiricus L., Sp. PL, ed. 1, Vol. 1: 83. 1753. 
Clinelymus sibiricus (L.) Nevski, Bull. Jard. Bot. Acad. Sei. 
URSS, 30: 641. 1932. 

1 Contribution No. 127 from the Plant Research Institute, Research Branch, Canada 
Department of Agriculture, Ottawa, Ontario. 

Received for publication February 15, 1961. 
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Elymus pendulosus Hodgson, Rhodora 58: 144-148. 1956. 
Elymus canadensis auct., non L.; also on specimen labels. 

Elymus sibiricus L. has a wide range from the European part of the 
U.S.S.R. to Kamchatka. The Alaskan and District of Mackenzie specimens 
resemble ‘a specimen of FE. sibiricus from Novosibirsk (DAO). They also 
resemble a large number of cultivated specimens (DAO) that were grown 
from numerous seed sources. Five of the seed accessions were from the 
U.S.S.R. Hodgson (1956) listed the chromosome number of E. pendulosus 


2n = 28. The same chromosome number has been determined on two of 


as 
our cultivated collections of E. sibiricus: No. 805 S2 (not S1) from 
Uppsala, Sweden and No. 347 S1 from Kew. 

The specimens of E. sibiricus from Alaska and the District of Mae- 
kenzie generally have the morphological characteristics described by Nevski 
(1934). All of the specimens consistently have the following characteris- 
ties: culm nodes dark; spikelets (1)-2-(3) per rachis node, greenish- 
purplish or greenish; glumes linear or linear-subulate, rarely slightly 
broadened, short, the glume bodies, 0.3—0.5-(0.8) em. long, with short awns. 
0.1-0.65 em. long; lemmas lanceolate, scabrous to seabrid on the backs; 
first lemma bodies, 0.8—1.1 em. long, with awns, 1.0-2.5 em. long; paleas 
bidentate at the apices, short-ciliate on the keels. Nevski (l.c.) deseribed 
the plants as glaucescent but this characteristic is not pronounced in any 
of the specimens from Alaska and the District of Mackenzie. There is 
variation in spike length, (7.0)-15.0—-(30.0) em. long, but many specimens 
have quite long spikes. Nevski described the leaf blades as ‘‘scabrous on 
both surfaces, sometimes slightly hirsute on the upper surface.’’ All of 
the specimens from Alaska and the District of Mackenzie have rows of 
white hairs on the nerves of the upper leaf-blade surfaces. 

Voucher specimens examined of Elymus sibiricus L.: District of Mae- 
kenzie: A few plants on open grassy bank of Mackenzie River, upstream 
from Hudson Bay Co., Fort Simpson, W. J. Cody & J. M. Matte 8668, July 
8, 1955 (two sheets, DAO). Alaska: West shore Knik Arm-S Fish Creek, 
61°4’N, 149°8’W, H. J. Hodgson 235 (DAO). paratype of E. pendulosus 
Hodgson. On sand dune, Palmer, Dutilly, Lepage & O'Neill 21, 872 (DAO 
Sand-drift along the road, Palmer, Dutilly, Lepage & O’Neill 21, 872 
(CAN). On railroad, Eklutna, Dutilly, Lepage & O’Neill 20, 699 (DAO, 
CAN). Between Anchorage and Palmer, Dutilly, Lepage & O’Neill 21, 248 
(DAO). Palmer, Dutilly, Lepage & O’Neill 21, 248 (CAN). Along rail- 
road track, Talkeetna, J. P. Anderson 7622 (CAN). Roadside, Glenn 
Highway 52, J. P. Anderson & R. G. Brown 10, 167 (CAN). Hodgson 
(1956) noted that he had deposited other specimens (as E. pendulosus) in 
various herbaria and additional Alaskan specimens of E. sibiricus can be 
expected to be filed under E. canade nsis. 
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One wonders if the District of Mackenzie specimens of EF. stbiricus are 
native or recently introduced. Hodgson (1956) discussed this problem in 
relation to the Alaskan collections and expressed the opinion that the 
species appeared ‘‘to be indigenous to south central Alaska.’’ 

Another specimen from the District of Mackenzie appears to be Elymus 
sibiricus Li. f. monostachyus Hultén (see Hultén, 1927). The specimen is: 
District of Mackenzie: Dry ridge, burnt over in 19438, Liard River, at 
mouth of Nahanni River, F. 8S. Nowosad 3, July 19, 1944 (DAO). It differs 
from the other specimens of F. sibiricus in that there is only one spikelet 
at each rachis node, except for one node which has two spikelets. Hultén 
(1927) named the one-spikelet form as ‘‘f. monostachyum’’. He listed 
Agropyron confusum Rosh. as a synonym and a specimen from Nerchinsk 
(DAO) under this name appears to be the same as f. monostachyus. The 
Nerchinsk collection has short narrow glumes but the lemma backs are 
glabrous toward the bases, not scabrid as in all of the other specimens of 
E. sibiricus, including Nowosad 3. However, the Nerchinsk specimen may 
be slightly atypical since Nevski (1934) described the lemmas as scabrous 
(under Roegneria confusa 

In conclusion, specimens of Elymus sibiricus L. from Alaska and the 
District of Mackenzie can be readily distinguished from EF. canadensis. 
E. hirsutus and E. glaucus, particularly by the short glumes with short 


awns. 
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Monk, CARL D. (U. Florida, Gainesville.) The vegetation of the William L. Hutche 


son Memorial Forest, New Jersey. Bull. Torrey Bot. Club 88(3) : 156-166. 1961.—The up 
land portion of the Hutcheson Memorial Forest (82% of the area) is dominated by 


white oak, black oak, red oak, and red hickory. These species form an almost continuous 
canopy about 95 ft. in height. Beneath the canopy is a pronounced dogwood understory. 
The shrub layer is characterized by maple-leaved viburnum. The herb layer is best de 
veloped in spring when May-apple is abundant. The poorly drained areas are dominated 
by white oak, white ash, red maple, and pin oak. Recent wind damage has created many 
openings in the canopy. The understory is not as distinct as it is on the better drained 
soils. Transgressives of red maple are the principal components. The shrub layer is charae 
terized by arrowwood, spicebush, and greenbrier. Spotted touch-me-not and skunk cabbage 
are the principal herbs. Hutcheson Memorial Forest is a variant of the oak-hickory 
forest type complex of the Piedmont, but it does not have the climax status which this 
community exhibits on the southern Piedmont. Openings in the forest resulting from oc 
casional severe windstorms or other catastrophe are closed again by a process in which 
local old field species play a minor role in the re-establishment of typical forest structure 
and composition. Red maple and white ash, much more often than oaks and hickories, 
are the tree species that in the recent past and at present are destined to fill the gaps in 
the canopy. 


The William L. Hutcheson Memorial Forest is 65 acres in extent and is 
located on the Piedmont of New Jersey (40°30'N, 74°34’W ). It is a mature 
oak forest (Buell 1957). A study of growth rings has shown that some of the 
older trees date back to pre-colonial days (Buell! et al. 1954). Bard (1952), 
who studied succession on the Piedmont of New Jersey, referred to Hutche- 
son Forest as ‘‘the nearest approach to climax”’ in the area. 

The Piedmont of New Jersey is underlain primarily by highly weathered, 
soft, red Triassic shales of the Brunswick Formation (Lewis and Kummel 
1915). The terminal moraine of the Wisconsin glacier crosses the Piedmont 
a few miles north of the Hutcheson Memorial Forest. Even though the area 
of the forest is south of the moraine, gravel of origin foreign to the area is 
seattered throughout. On a few acres at the western end, sand of glacial 
alluvial origin (Salisbury 1902) overlies the shales. 

In early soil surveys, the soils of most of the woods were mapped as the 
Penn silt loam (Lee and Seltzer 1926). Since the soil is not entirely residual, 
derived from red shale, but contains gravel brought in from elsewhere it is 
separated from the Penn and given the name Norton (Quakenbush 1955) 
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The prevailing influence, however, has been that contributed by the red 
shale over most of the area. The ferrous aluminum shales were weathered 
to near completion during sedimentation in Triassic time (Joffe 1937), and 
this highly weathered condition has inhibited the development of the normal 
podsolie soil of the region. 

The mean annual temperature of the general area, as shown by the 
records at the weather station eight miles away at New Brunswick, is 
53.9° F. Sparkes and Buell (1955), in a microclimatie study in the forest, 
found the year’s extremes to be —3° F. minimum and + 96° F. maximum. 
The temperature range would probably be extended during extremely warm 
or cold years; the duration of the growing season for the area is approxi- 
mately 240 days. The annual rainfall is 40.15 inches and July and August 
receive slightly more than the other months (Biel 1958). 

The objectives of this study were to (1) describe the forest, its composi- 
tion and structure; (2) to discover its relations to other adjacent forests of 
the region; (3) and to learn the process of recovery from local catastrophe 
within the forest—an important part of the forest’s dynamics. 

The author is indebted to Drs. M. F. Buell, H. F. Buell, and J. A. Small 
for their suggestions during the course of study and for their helpful com- 
ments on the manuscript. 


METHODS. A detailed tree census was conducted during the winter 
of 1956-57 in which all individuals over 1 inch d.b.h. were measured. The 
census was accomplished by dividing the forest into strips of convenient 
width. Species which were present in the forest only as a few scattered 
trees, sassafras (Sassafras albidum), black cherry (Prunus serotina), tree- 
of-heaven (Ailanthus altissima), American hornbeam (Carpinus carolini- 
ana), and hackberry (Celtis occidentalis) were not included. Nomenclature 
follows Gray’s Manual (Fernald 1950). 

Cover data on the shrub and understory layers was obtained by the line 
intercept method (Buell and Cantlon 1950). A total of five 200m. transect 
lines were used in both the well-drained and the poorly-drained areas. Forty 
one-square-meter quadrats were used to sample the herb layer in the well- 
drained area each season and for the late summer in the poorly drained 
area. The spring herb cover data of the low areas were obtained from thirty- 
Six one-square-meter plots. Gap closure was studied only by making re- 
connaissance notes. 

RESULTS. Of approximately 65 acres in the Hutcheson Memorial For- 
est about 82% is situated on well-drained sites while the remainder occupies 
soil that has poor drainage. For the purposes of this paper, data collected 
from these two situations are considered separately for both cover and gap 


closure. 
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COVER DATA. 

Trees.— White oak (Quercus alba) is clearly the dominant on both 
the well-drained and poorly drained areas. On the former, black oak (Q. 
velutina), red oak (Q. rubra), and red hickory (Carya ovalis) are important 
associates. White ash (Fraxinus americana), red maple (Acer rubrum), pin 
oak (Q. palustris), red oak, black gum (Nyssa sylvatica), American elm 
(Ulmus americana), and swamp white oak (Q. bicolor) are the more im- 
portant associates of white oak on the poorly drained areas (Table 1). These 


TABLE 1. Trees per acre (Trees/A) and percent basal area (%B.A.) for trees over 
1 inch d.b.h. on well-drained and poorly drained sites in the Huteheson Memorial Forest 


Well-drained Areas Poorly Drained Areas 
Species ° = : 

Trees/A % B.A. Trees/A % B.A. 
Quercus alba 30 52 13 27 
Quercus velutina 13 2 3 } 
Quercus rubra and YY. coccinea 13 12 10 8 
Carya ovalis 7 6 6 2 
Fraxinus ame ricana 22 3 47 15 
Acer rubrum 18 3 62 15 
Prunus avium s 2 l l 
Acer saccharum 2 fh l ] 
Fagus grandifolia 2 ] 2 ] 
Acer platanoides 2 a ] ] 
Ulmus americana l l 10 5 
Carya ovata 1 ] } 1 
Nyssa sylvatica l 1 27 6 
Quercus palustris l l 3 10 
Quercus bicolor 2 5 


All figures have been rounded to the nearest whole number. The total basal area per 


acre was 89.5 sq. ft. in well-drained areas, and 74.2 sq. ft. in poorly drained areas. 


species together form a canopy in places as much as 95 feet in height. Storms 
in 1950 and 1956 blew over more than 300 large trees in the forest. The most 
severe wind damage occurred in a 6-acre portion of one of the poorly drained 
areas. Studies made after the storm in 1956 showed that the canopy on the 
upland areas had approximately 7‘ unoccupied space against 27% in the 
poorly drained sites (Tabie 2). This together with the fact that the poorly 
drained areas had 16.3 square feet basal area per acre less than the well- 
drained areas is largely the result of the recent wind damage. 

The trees of all species are not equally distributed throughout the forest. 
White oak, black oak, red oak, and red hickory are evenly distributed on the 
upland portion, but on the poorly drained sites they are spasmodic in oc- 
currence. The other canopy representatives are less evenly distributed even 
on well-drained sites. White ash and red maple are associated mainly with 
former windthrows and other disturbances that open the canopy. Canopy 
individuals of beech (Fagus grandifolia), Norway maple (Acer plata- 
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TABLE 2. Percent cover for species with more than one percent in the shrub layer and 
understory, on the well-drained and poorly drained areas and data on unoccupie d space 
in the canopy. 


Well-drained Poorly Drained 
Species Areas Areas 


% Cover % Cover 


CANOPY 
Unoccupied Space 7 


UNDERSTORY 
Cornus florida 84 
Frarinus americana 7 
Acer saccharum 5 
Acer rubrum } 
Viburnum prunifolium l 
Celtis occidentalis 1 
Carpinus caroliniana 
Nyssa sylvatica 
Ulmus americana 
Carya ovalis 
Unoecupied Space li 
SHRUB 

Viburnum acerifolium 
Lonicera japonica 
Cornus florida 
Frarinus americana 2 
Acer rubrum ] 
Viburnum dentatum _ 
Lindera benzoin 

Smilax rotundifolia 
Prunus serotina 
Viburnum prunifolium 
Rhododendron nudiflorum 
Quercus alba 

Ulmus ame ricana 

Rubus allegheniensis 
Sassafras albidum 
Unoecupied Space 


ae ee DO bo e C1 
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noides), and sugar maple (Acer saccharum) are less frequent and their 


distribution does not appear to be related to windthrows, Aggregations of 
all reproductive stages of sugar maple and Norway maple are present in the 
forest around a few seed trees. Scattered individual seedlings and saplings 
and occasionally small trees of these species are also encountered throughout 
the upland areas. Isolated individuals of beech occur occasionally but more 
commonly are in clones. Shagbark hickory (Carya ovata) and American 
elm are usually found in the transition zone between the well-drained and 
poorly drained areas. Black gum is almost entirely restricted to the poorly 
drained area fringing a small stream. Sweet cherry (Prunus avium) is 
rarely encountered in the canopy but is represented by frequent individuals 
with crowns betwen the canopy and understory. It is most abundant in the 
forest where light is greatest. 
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The understory on upland areas forms a stratum about 35 feet in height 
Flowering dogwood (Cornus florida) is the only abundant tree species re- 
stricted to this layer, and its importance is clearly illustrated in Table 2. 

Basal area data for dogwood are not included in Table 1 since tree census 
of this species was not done for the entire forest. However, a complete tally 
of dogwood was made on 26 acres of upland forest. Based on this, dogwood 
contributes approximately 17% to total basal area on upland sites. This 
would make dogwood the third most important tree in respect to basal area. 
However, since dogwood is a small tree, its basal area is even more striking 
when only individuals between 1 and 9.9 inches d.b.h. are considered. In 


‘ 


this size class it contributes 71% to total basal area and 79% to total density. 

The understory on the poorly drained areas does not form as distinct a 
stratum as it does on the well-drained sites. Dogwood, the principal under- 
story tree of the upland forest, is less common in the lowland portion and is 
absent from the wetter areas. The small amount of dogwood, the sparsity of 
other tree species with low stature, and the abundance of red maple (Table 
2) of various heights result in a less distinct understory on the poorly 
drained section. 

Red maple is the principal contributor to the understory in the poorly 
drained areas (Table 2). Transgressives of this species, though distributed 
throughout, are more important on sites with the greatest wind damage. In 
such sites transgressives of seed origin are less important than those of 
stump sprouts. Red maple is rarely uprooted but rather broken off near the 
ground. Numerous sprouts begin to grow. Two or three eventually gain 
dominance while the others die. In areas of little wind damage, transgres- 
sives from stump sprouts are not as important as those from seed origin. 

Shrubs.—Maple-leaved viburnum (Viburnum acerifolium) is by far 
the principal species of the shrub layer on upland areas (Table 2). The 
species forms a distinct layer 3 to 4 feet in height. In windthrow areas 
Japanese honeysuckle (Lonicera japonica) is quite abundant but it is 
usually suppressed in dense shade. Whenever a windthrow occurs near a 
honeysuckle vine, its growth rate increases and it begins to climb onto 
surrounding vegetation. Dogwood transgressives form a conspicuous part 
of the shrub stratum, particularly in windthrow sites. 

The shrub layer of the poorly drained areas differs from the shrub stra- 
tum on the drier sites in several respects: (1) more cover, (2) higher, and 
(3) more species involved. Arrowwood (Viburnum dentatum), spicebush 
(Lindera benzoin), and greenbrier (Smilax rotundifolia) are the most im- 
portant. Transgressives of red maple, white ash, American elm, sassafras, 
and black cherry form an important part of the shrub layer in the vicinity 
of windthrows. Black haw (Viburnum prunifolium) and Rubus alleghenien- 
sis are also associated with windthrows. 
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Herbs.—On upland areas there are several distinct differences in the 
herb layer between spring and late summer. (1) Each season is characterized 
by different species: May-apple (Podophyllum peltatum) in the spring and 
Circaea quadrisulcata in late summer. (2) Total unoccupied space is 32% 
higher in late summer, and (3) Circaea quadrisulcata is the only species with 
an appreciable increase in cover from spring to late summer. 

Pokeweed (Phytolacca americana) is the most commonly encountered 
herb with less than 1% cover. In shaded areas, individuals attain a height 
of a few inches and they never flower and fruit. Whenever a windthrow oe- 
curs, pokeweed may reach a height of about 6 feet and produce abundant 
flowers and fruits. 

Two species, spring beauty (Claytonia virginica) and rue anemone 
(Anemonella thalictroides), are more important than the data indicate. 
They appear in early April, and by May 27 (time spring data were col- 
lected) they have completed active growth, flowering, and fruiting, and are 
beginning to die back. 

Maximum herb cover on upland areas is reached during May, and May- 
apple is the principal contributor. Its period of most active development is 
before the leaves of woody species are fully expanded. By early June the 
canopy is completely closed, and subsequently herb cover begins to decline. 

The spring herb layer on the lowland areas is never as pronounced as 
that on upland sites. On the poorly drained portions it is dominated by 
spotted touch-me-not (Impatiens capensis) which, at maturity, is about 4 
feet in height. It occurs in great quantities along the stream and in those 
sections of the lowland areas that were not damaged by recent wind storms. 

Skunk cabbage (Symplocarpus foetidus) is second to spotted touch-me- 
not in its contribution to ground cover. This species is mainly concentrated 
in a zone that fringes the stream. 

Jack-in-the-pulpit (Arisaema triphyllum) and Circaea quadrisulcata, 
both important on the upland sites, are of equal significance on the lowland 
area. In spring, where windthrows have opened up the forest, the principal 
plants of the herb layer are Virginia creeper (Parthenocissus quinquefolia), 
poison ivy (Rhus radicans), and smartweed (Polygonum spp.). 

A total of 41 herbaceous species were encountered in the spring sampling 
but only 37 in late summer. 

The moss cover is one of the conspicuous characteristics of the poorly 
drained areas. This is partially a result of a greater concentration of wind- 
throws which expose mineral soil as well as a tangled mass of fallen trees 
which become habitats for corticolous and epixylic mosses. 


GAP CLOSURE DATA. 


Closure of gaps created by windthrow trees follows general patterns that 
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are largely dependent upon the size of the windthrow. The complexity of 
the process and the number of species involved in gap closure increases with 
the size of the windthrow. 

In one-tree windthrows on upland sites, the process is simplest. The first 
stage in gap filling is a burst of growth of the plants that are present. This 
means an increase in density and height of the shrub layer in the opening. 
Tree seedlings and saplings already within the area of augmented light 
(most commonly dogwood and white ash) are the principal candidates to fill 
the gap, although all tree species participate to some degree. Red maple is 
also a frequent gap component. It, along with some white ash, seeds in after 
the gap is formed. The ability of these two species to become established by 
seeding in windthrow areas as well as sprouting from bases of fallen trees 
contribute to their aggressiveness in gap closure. 

The most conspicuous components of young windthrow sites are poke- 
weed, Rubus allegheniensis and R. occidentalis. Pokeweed is an unusually 
common herb in the woods, but in shaded areas it is present as inconspicuous 
seedlings a few inches in height. Under the augmented light conditions in 
windthrow areas, pokeweed grows very rapidly and soon may attain a height 
of six feet. It reaches its peak of development during the first three to five 
years of the gap, after which suppression by shading begins to reduce poke- 
weed importance until it occurs again as inconspicuous seedings. 

Rubus allegheniensis and R. occidentalis both make their appearance in 
the windthrow during the earlier years, and during the second and third 
are conspicuous members of the vegetation. These two species usually in- 
crease in importance for 4 to 5 years when adequate shade is present to elimi- 
nate them. 

Many herbaceous, old field species appear in windthrow openings during 
the early years either from seeds brought in after the opening was made or 
from seeds already present in the soil (Oosting and Humphreys 1940). These 
form a consistent but unimportant group insofar as gap closure is concerned. 
The number and abundance of this group are dependent upon the size of 
the gap and the location of the gap in relation to a seed source. 

Woody ‘‘weed’’ species common to openings are several, but none of 
them are important to gap closure. Sassafras, black cherry, tree-of-heaven, 
smooth sumac (Rhus glabra), winged sumac (R. copallina), and red cedar 
(Juniperus virginiana) are found in the forest, but their existence there is 
wholly dependent upon openings. 

Gap closure in the canopy is primarily a function of the forest species 
present rather than the function of woody adventives. The presence of the 
latter reflects only the changed forest environment which makes their exist- 
ence possible. It is primarily white ash and red maple with occasional oak or 
hickory that appear to be the ultimately successful large trees in the 


openings. 


——— eee 
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DISCUSSION. Two features of the William L. Hutcheson Memorial 
Forest reflected in this study stand out as especially interesting. In the first 
place, being an old forest dating back to the Indian period, it is instructive 
to compare it with the regional forest vegetation as described by other stu- 
dents. Secondly, since it is located in a region subjected periodically to 
damaging windstorms, the process of regrowth within storm created open- 
ings is an important feature. 

Relationship to the regional deciduous forests.—The oak-hickory forest 
is typical of the southern Piedmont (Oosting 1942). There is a transition 
from this type of forest to the hemlock-white pine-northern hardwoods de- 
scribed by Nichols (1935) which occurs in western New England (Nichols 
1913, Egler 1940), in New York (Bray 1930, Hotchkiss 1932), and in west- 
ern Pennsylvania (Lutz 1930, Hough 1936, Goodlett 1954). The region be- 
tween the Piedmont of New Jersey and the area of the hemlock-northern 
hardwoods dominance is characterized by mountainous or rugged terrain. 
In this transition zone considerable overlapping occurs between the oaks 
and hickories and the species of the northern hardwoods, the dominants 
being determined primarily by the water relations of the site, which are in 
turn governed by physiography. Niering (1953), working in the Ridge and 
Valley Province of northwestern New Jersey, mapped by Braun (1950) as 
the oak-chestnut forest region, found the local physiographic features to 
have a controlling influence. According to Niering’s study, the vegetation is 
a matrix of chestnut oak with ericaceous shrubs on the xeric uplands, white 
oak and hickory in the broad valleys, and segregates of the hemlock northern 
hardwoods in the most mesic sites. Similar situations have been reported in 
the Palisades of northeastern New Jersey by Collins (1956), in the Jersey 
Highlands by McDonough and Buell (1956), and in the Watchung Moun- 
tains by Baird (1956). A few miles west of the Hutcheson Memorial Forest, 
Cantlon (1953) reported the oak forest present on the north-facing and 
south-faemg slopes of Cushetunk Mountain, although the northern hard- 
wood members were more important on the north-facing slope. 

East of the Piedmont on the Coastal Plain the nature of the vegetation 
changes rapidly. A large portion of the fire-ridden Coastal Plain of New 
Jersey is occupied by the Pine Barrens dominated by Pinus rigida (MeCor- 
mick 1955, Andresen 1959). The portions of the Pine Barrens not occupied 
by pines are dominated by oak (Little and Moore 1949, Buell and Cantlon 
1950). On the heavier Coastal Plain sediments of the Delaware River 
Valley, the vegetation is richer in species and is more diversified. 

There is little doubt that the Hutcheson Memorial Forest represents a 
variant of the oak-hickory forest of the Piedmont. This is borne out by the 
fact that white oak, black oak, and red oak contribute 43%, 19%, and 10% 
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respectively to total basal area on upland sites. Red hickory ranks fourth 
with 5%. The problem that exists is, where in the Piedmont oak-hickory 
forest complex does Hutcheson Memorial Forest belong. Oosting (1942), in 
his work on the Piedmont of North Carolina, stated that three climax up- 
land hardwood forest types were recognizable: (1) white oak-black oak-red 
oak type, (2) white oak-post oak type, and (3) white oak type. To illustrate 
the similarity in compostion between the white oak-black oak-red type on 


the Piedmont of North Carolina with Hutcheson Memorial Forest, Table 3 


TABLE 3. Percent basal area for species in the Hutcheson Memorial Forest and in 
the white oak-black oak-red oak forest type in the Duke Forest, North Carolina 
(Oosting 1942 


Species North Carolina New Jersey 
% of Basal Area % of Basal Area 
Quercus alba 52 43 
Carya spp. 13 5 
Quercus rubra and Q. coccinea 8 10 
Quercus velutina 5 19 
Cornus florida > 17 
Nyssa sylvatica 2 <3 
Acer rubrum — 2 Z 
Others 17 4 


was compiled. The major differences in percent basal area involve a de- 
crease in the importance of hickory, an increase in black oak and dogwood, 
and the absence of post oak (Quercus stellata) in the Hutcheson Forest. 
These differences may be associated with the effects that the more northerly 
latitude would have on temperature and moisture. 

It is interesting to note that Niering’s (1953) study shows that white 
oak contributes 32% to cover and hickory 15% as compared to 42% and 
5% basal area respectively in Hutcheson Memorial Forest. 

The above comparisons appear to establish Hutcheson Memorial Forest 
as a variant of the oak-hickory forest of the Piedmont. A study of size class 
distribution of tree species indicates that a principal northern hardwood 
element, sugar maple (Acer saccharum), is increasing in importance in the 
Hutcheson Memorial Forest (Monk 1961). White oak and hickory repro- 
duction is very limited in the Huteheson Forest. Perhaps this indicates the 
most significant difference between this forest and that of the southern 
Piedmont where the oaks and hickories appear to enjoy climax status. 

Gap Closure.—<As already described, the process of gap closure is es- 
sentially one of localized secondary succession. Components important in 
gap closure fall into three general categories: (1) shade tolerant species 
whose seedlings are capable of growing or remaining suppressed until a gap 
is formed; (2) shade intolerant species that are prolific seed producers, 
whose seedlings cannot withstand suppression for extended periods though 
present at all times through the replenishment of seedlings from year to 
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year; and (3) species with wind transported seeds. When a gap is formed 
the old field species make their initial appearance and there is a burst of 
growth of the species present in shrub and herb layers. The omnipresent 
seedlings and saplings of flowering dogwood and white ash along with red 
maple which rapidly seeds into windthrow areas overtop the shrub layer in 
5 to 6 years. Transgressives of the other forest trees are sometimes present. 
The crowns of the transgressives begin to coalesce, forming a stratum above 
the shrub layer. As this occurs, the old field shrubs and herbs begin to disap- 
pear rapidly. The herb and shrub layers begin to approach their normal 
appearance in the forest. Sassafras, black cherry, tree-of-heaven, red cedar, 
and sweet cherry may die through competition in gap closure. This occurs 
particularly during the interval between the time when the crowns of the 
young trees have essentially coalesced at 8 to 10 feet and the period when 
the dogwoods attain their understory height of 20 to 30 feet and are over- 
topped by the few remaining transgressives. These continue to fill the gap. 

An interesting process is recognized when the phenomenon of gap closure 
is considered from the initial opening to closure. The initial opening of a 
forest destroys the pronounced stratification by removing the canopy and 
understory and by disturbing the shrub and herb layers. As the gap begins 
to close the sequence of re-stablishment progresses from the herb layer to 
the shrub layer to the understory and canopy. 
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88(3): 167-175. 1961.—White oak and black oak collectively contribute 68 per cent to 
total basal area of canopy tree species; seedlings of these species are fairly common 


while saplings are rare. On the other hand, sugar maple and Norway maple collectively 
contribute less than 1 per cent to total basal area, but seedlings of these two maples are 
common and their saplings are more common than oak saplings. Sapling growth data for 
the 1956-58 seasons show that sugar maple saplings grew better in the shaded areas of 
the forest than did other species studied. The pre-colonial fires appear to have favored 
the oaks but excluded sugar maple. With the cessation of fire after settlement sugar 
maple seeded in from a nearby source on the flood plain or, as with Norway maple, from 
shade tree plantings. 

The William E. Hutcheson Memorial Forest is a mature oak forest on 
the Piedmont of New Jersey (40°30’N, 74°34’°W ). Its history extends back 
to pre-colonial times (Buell et al. 1954, Buell 1957). The principal disturb- 
ance by white man has been the removal of fallen trees and some wind-dam- 
aged trees (Monk 1957). Considerable change in the forest has apparently 
occurred in the last 250 years or so, since protection from fires has permitted 
many natural changes, and some introduced species have been successful 
(Adjemovitch 1958). A description of this forest has recently been pub- 
lished (Monk 1961). 

The objective of this paper is to examine past and present influences 
of shade and fire on the reproduction of trees within the forest. 


METHODS: A tree census of the forest was made during the winter 
of 1956-57. With the exception of dogwood (Cornus florida), all individ- 
uals in the forest stand over 1 in. d.b.h. were measured. This was accom- 
plished by establishing parallel strips 10 to 15 m. wide across the forest. In- 
dividuals less than 1 in. d.b.h. were counted in quadrats. A total of 53 20- 
square-meter quadrats were used to sample saplings (>1 ft. high and <1 
in. d.b.h.). One hundred and six 1-square-meter quadrats were used to 
sample seedlings (<1 foot high). 


The nomenclature follows Gray’s Manual (Fernald 1950 


‘The author wishes to express his gratitude to Drs. M. F. Buell and J. A. Small for 
their aid and encouragement. 
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RESULTS 


Distribution in size classes.—The census showed that in the larger size 
classes white oak (Quercus alba), black oak (Q. velutina), and red oak (Q. 
rubra) are the principal contributors to basal area. Others are red hickory 
(Carya ovalis), white ash (Fraxinus americana), red maple (Acer rubrum 
pin oak (Q. palustris), sweet cherry (Prunus avium), black gum (Nyssa 
sylvatica), American elm (Ulmus americana), swamp white oak (Q. bi- 
color), beech (Fagus grandifolia), shagbark hickory (C. ovata), sugar 
maple (A. saccharum), Norway maple (A. platanoides), and scarlet oak 
(Q. coccinea). 

The various species reach maximum numbers in different size classes 

Table 1). The species can be placed into two general categories: Group 4 

TABLE 1. Size class distribution of individuals over 1 in. d.b.h. for trees on upland 

(U) and lowland (L) sites in Hutcheson Memorial Forest. All trees over 1 in. d.b.h. were 


measured on 53.8 acres of upland forest and 11.4 acres of lowland forest. These data have 


been adjusted to a per acre basis. 


TREES PER ACRE IN D.B.H. SIZE CLASSES 


Spe cies 


1-4 5-9 10-14 15-19 20-24 25-29 30 Total 
Quercus alba | 0.8 3.4 8.2 10.3 5.4 1.2 0.3 29.6 
I 1.0 2.8 1.8 3.7 2.8 1.1] 0.1 13.3 
Quercus velutina | 0.9 1.9 3.8 3.4 2.3 0.7 0.2 13.2 
I 0.2 0.5 1.8 0.4 2.9 
Quercus rubra 3.5 3.5 2.4 1.8 1.1] 0.4 0.1 12.8 
(and QY. coccinea I 3.2 2.9 1.8 1.1 0.8 0.1 9.9 
Carya ovalis | 3.0 0.7 1.2 1.4 0.5 yy 6.8 
I 4.7 0.7 0.2 0.2 0.1 2.9 
Frarinus americana l 17.5 3.4 0.7 0.2 t t 21.8 
I 30.5 10.7 4.3 1.4 0.5 0.1 47.4 
Acer rubrum I 13.7 3.1 0.6 0.1 t 17.5 
I 14.1 13.7 3.0 1.1 0.1 0.2 0.1 62.3 
Prunus avium I 3.9 4.1 0.2 8.2 
I 0.9 0.2 L.1 
Fagus grandifolia | 1.3 0.3 0.1 0.1 1.8 
I 1.5 0.4 0.1 : 0.1 2] 
Carya ovata U 0.4 0.2 0.2 t t 0.38 
L 1.6 1.5 0.6 3.7 
Ulmus americana | 0.5 0.4 t t 0.9 
L 6.1 3.0 1.5 0.2 0.2 0.1 11.1 
Quercus palustris I t 0.1 t t 0.1 
I 1.0 1.6 3.0 0.8 0.5 0.1 0.2 7 
Acer saccharum 1.6 0.1 0.1 1.8 
L 0.1 0.1 0.2 
Acer platanoides | 1.4 0.2 1.6 
L 0.1 0.2 9.3 
Vyssa sylvatica I 0.3 0.2 0.5 
L 16.0 9.6 1.6 0.2 27.4 

Quercus bicolor I 
I 0.1 0.5 0.4 0.2 0.4 0.1 0.2 1.9 
Totals 48.8 21.6 17.5 17.3 9.3 2.3 0.6 117.4 
I 111.1 47.8 20.1 9.3 5.5 1.8 0.6 196.2 


*t-—<0.05 trees/acre 
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those species represented predominantly by large individuals and, Group 
2, those present in greater numbers as small individuals. Pin oak and swamp 
white oak fit in neither of these categories. 

Group 1 includes the white and black oak. It is evident that they are 
best represented by a size class of 10 to 25 in. d.b.h. There is a general 
decline in numbers both above 25 in. d.b.h. and below 10 in. d.b.h. A few 
of the larger trees reach 40 in. d.b.h. Below 10 in. d.b.h. both white oak 
and black oak are represented by comparatively few trees—7.8 trees per 
acre collectively or less than 5 percent of all canopy tree species that size. 
This is in contrast to their contribution of over 40 percent of all trees over 
10 in. d.b-h. 

Seedling and sapling counts indicate the probable reason for the pau- 
city of small white oaks and black oaks. Black oak seedlings were not en- 
countered in a total of 106 1-square-meter quadrats, and saplings of this 
species occurred in only one of the 53 20-square-meter quadrats. White 
oak seedlings were absent on poorly-drained areas and saplings on well- 


drained areas (table 2 


TABLE 2. Density (D) and Fre quency (F) of seedlings and saplings on well drained 
and poorly-drained areas. 


Well-drained Areas Poorly-Drained Areas 

Species Seedlings Saplings Seedlings Saplings 

D Fr D ly D F D F 

Prunus avium 752 8 5 7 298 30 4 8 
Fraxinus americana 301 25 145 77 405 18 321 65 
Acer rubrum 267 20 22 20 383 23 76 39 
Acer saccharum 117 7 2 3 21 2 - _— 
Quercus alba 84 8 _ . ‘ 2 4 
Acer platanoides 67 5 2 3 21 2 — 
Quercus rubra (and Q. coccinea 17 2 2 3 21 2 2 4 
Ulmus americana 17 2 5 10 1] 17 
Carya ovata —- —— 2 3 — 9 13 
Quercus palustris — — — 85 gy 2 4 
Carya ovalis - mo - - 7 13 
Nyssa sylvatica — -— - 4 8 
Quercus velutina -- — —- “= - 2 4 


Group 2 includes the remainder of the tree species. It can be further 


subdivided into two: (a) species whose successful transgressives are asso- 
ciated with windthrow areas, and (b) species whose successful transgres- 
Sives are not restricted to windthrow areas. 

In group 2a red oak is least closely restricted to open sites. It does not 
grow in the most shaded areas but is successful in moderatly shaded places. 
That its seedlings and saplings are more successful than those of white oak 
and black oak in the forest is illustrated in tables 1 and 2. The red oak 
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seedling count is less than for white oak, but red oak has approximately 3 
times as many individuals between 1 and 10 in. d.b.h. Another interesting 
aspect of red oak size class distribution is the moderate decline in numbers 
of individuals from 1 to 25 in. d.b.h. 

Successful transgressives of white ash, red maple, red hickory, sweet 
cherry, shagbark hickory, and black gum are almost entirely associated 
with the forest margin, windthrow areas, or the edge of the stream. Seed- 
lings of shagbark hickory, red hickory, and black gum are rare in shaded 
areas, whereas white ash, red maple, and sweet cherry seedlings are abun- 
dant (table 2). The cherry seedlings in shaded areas rarely attain a height 
of one foot. 

Saplings of white ash and red maple are abundant in shaded sites as 
well as in well-lighted areas. Individuals of these species located in shaded 
areas grow well and appear healthy until they are 5 to 6 ft. in height. Con- 
tinned suppression by shade results in the death of the saplings. 

In group 2b, species with successful transgressives in shaded areas, 
there are only sugar maple, Norway maple, and beech. Seedlings and sap- 
lings of beech of seed origin were not found. This species is presently main- 
tained through root sprouts. Such reproduction of beech is quite successful 
in shaded areas. Sugar maple and Norway maple, though represented by 
only 2.0 and 1.9 trees per acre respectively over 1 in. d.b.h., are repre- 
sented by a fair number of seedlings and saplings. The transgressives of 
sugar maple and Norway maple are largely localized around the few seed 
trees, though they are not restricted there. 

Sapling Growth.—Height growth of saplings of seven species was 
measured during the 1956-58 growing seasons. This was done by placing an 
India ink mark on the terminal leader a few em. below the terminal bud 
(Kienholz 1941). The distance from the ink mark to the end of the shoot 
was measured weekly. When possible, saplings of each species for study 
were selected in windthrow sites and shaded areas. To determine the rela- 
tive amount of light received by each sapling, light readings were taken 
with a Weston photometer during the noon hour in late June. The light 
intensity in an adjoining field was 10,000 f.c. before and after the readings 
in the forest. To estimate the percentage of light around each sapling, ten 
readings were taken in the vicinity of each plant. These were added and 
averaged and expressed in percent of the 10,000 f.c. It was realized that 
the light intensity around each sapling may change during the day with 
changes in the position of the sun; however, the relative light intensities 
were the primary concern. 

The sapling growth data are summarized in table 3. It is of interest to 


note that of the saplings located in shaded areas (white ash, sugar maple, 
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TABLE 3. Sapling height growth for the 1956-58 growing seasons. 


Average Growth Percent Light Number of 
Species in mm. for Intensity Saplings 
1956—58 Around Saplings Involved 

Acer saccharum 151 1—6 4 
375 15—40 3 
Frarinus americana 86 1—6 5 
442 75 2 
Acer rubrum 78 5-15 3 
2942 35 4 
Carya ovata 48 5 l 
240 5 2 
Quercus velutina 443 20 | 
Quercus rubra 234 30 ] 
Carya ovalis 124 15 ] 
352 30 l 
Acer platanoides 355 0) l 


red maple, red hickory, and shagbark hickory) sugar maple grew consider- 


ably more than any of the others during the three year period 


DISCUSSION: Bard (1952), in considering the Hutcheson Memorial 
Forest, stated that many of the larger oak trees live 200 years or more and 
that mortality of these large trees is low, thus requiring only a few seed- 
lings for replacement. In conclusion, she stated that ‘‘the consideration of 
Mettler’s Woods {Hutcheson Memorial Forest] as representing a climax 
community may be warranted’’. However, evidence obtained from the pres- 
ent detailed stem count of all size classes seems to indicate a general de- 
cline in the importance of the oaks, particularly white oak and black oak, 
and an increase in sugar maple. 

A similar situation has been reported by Braun (1936, 1958) in the 
mature oak forests on the Illinoian till plain in Ohio. There white oaks with 
diameters of 3 to 4 ft. are not reproducing themselves, but beech is repro- 
ducing. 

The most convineing evidence for an increase in sugar maple and pos- 
sibly Norway maple is the relationship between number of seed trees and 
transgressives. There are about 6 trees of each of these species that are 
producing seeds. Transgressives are more numerous in the vicinity of these 
seed trees, but are not confined to such sites. Both of these maples have 
about 2 individuals per acre between 1 and 5 in. d.b.h. This is more than 
for the oaks of the same size class. Oak saplings are fewer than the maples 
while seedling count is about the same, thus indicating that seedling and 
sapling mortality is less than for the oaks. It is apparent that the sugar 
and Norway maples are recent additions to the forest since they are still 


of minor importance. None have reached the 15 in. d.b.h. size class even 
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though both show a high reproductive potential. 

The cause of the recent introduction of sugar maple and Norway maple 
is a matter of conjecture. It may be the result of (1) change in climate, 
(2) changes resulting from the cessation of fires, or (3) a combination of 
these. There is no evidence in the long-term Weather Bureau climato- 
logical data for New Jersey (100 years of data) that indicates that climate 
has changed enough to explain satisfactorily such a change in vegetation, 
although over a longer period of time there may have been a change to 
more mesic conditions in the northeast (Raup 1937 

The most likely environmental change that could have induced the 
vegetational change is the cessation of fires. There are reasons to suspect 
that this has played a major role in the development of the woods since 
colonial times. 

That pre-colonia! fires were widespread in the northeastern deciduous 
forest has been well documented (Day 1953). Day refers to numerous 
papers which give a general description of the pre-colonial and colonial 
forests along the eastern coast. The terms ‘‘stately oaks’’ and ‘‘ park-like’’ 
often appeared in the descriptions, and frequent mention was made of the 
sparse undergrowth which favored travel through the forests. Humphrey 
(1931) quotes similar descriptions. If these descriptions are valid, the 
character of the forests has changed considerably since colonial days. The 
high percentage of shrub cover today certainly does not give the forest a 
park-like appearance, and traveling on horseback through the woods would 
be difficult. 

Trees differ in their resistance to fire. In parts of the country this is 
being capitalized upon by foresters through a prescribed burning program 
in an attempt to produce or maintain a forest in a subclimax state that 
may be more valuable economically than the climax vegetation. Garren 
(1943), in his review of fire in the southeastern conifer forest, points out 
numerous species that increase with repeated fire and decrease with cessa- 
tion of fire. The effects of fire in maintaining pine as the dominant tree in 
the Pine Barrens of New Jersey has been shown by Little and Moore 
(1949). Buell and Cantlon (1953) reported a great reduction in shrub 
cover with frequent prescribed burns in the pine region of New Jersey. 
The reduction in shrub cover would tend to convert the appearance of the 
forest to park-like, as mentioned in early descriptions of the eastern decid- 
uous forest. 

There is considerable agreement that protection from fires favors sugar 
maple. Daubenmire (1936), in his study of the ‘‘ Big Woods’’ of Minnesota, 
stated: ‘‘the behavior of sugar maple, the most fire sensitive species, at 
the western edge of the Big Woods is particularly noteworthy. It is com- 


pletely absent in those places where fire barriers are so ineffective that 
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they have served only to lessen the intensity of burning. In such places a 
gradual transition occurs from pure maple-basswood forest to bur oak 
savanna, and it is always the sugar maple which is the first to drop out.”’ 

Cottam (1949) found that the bur oak savanna of southwestern Wiscon- 
sin could be transformed to dense woods in 100 years. Cottam considered 
that the ‘‘cessation of these fires at the time of settlement enabled the oak 
openings to grow into oak woods, and unless further catastrophes interfere, 
the woods seem destined to become a climax Acer-Tilia woods. ”’ 

In a comparison of surveyors’ records with present day forest composi- 
tion in Wisconsin, Ward (1956) found that there has been a great increase 
in the importance of sugar maple. Evidence is given by him which suggests 
that fire does eliminate sugar maple except in protected sites. In mesic 
forests in Wisconsin, Eggler (1938) found that ‘‘ under conditions following 
immediately after severe burning oaks would be more successful in repro- 
duction than maples.’’ That oaks are more fire resistant than sugar maple 
was pointed out also by Starker (1934). Dix (1957) studied the vegetation 
in the National Zoological Park, Washington, D. C., which had been pro- 
tected under the National Park Service for the past 67 years, and found 
sugar maple to be the principal understory species. Dix attributes this in- 
crease in sugar maple to protection from grazing and fire, and to the re- 
moval of the chestnut. 

Bromley (1935) thought the extensive oak-chestnut-hickory-pine forest 
type of southern New England may have been due to frequent fires. He 
considered that this forest type was yielding to the white pine-hemlock 
climax in which sugar maple would be an important member. 

Raup (1937) recognized a southward shift of the ecotone between the 
northern and southern hardwood forests of New England. He felt that the 


‘fires helped to maintain it [pre-colonial oak-chestnut-hickory type 





against the competition of the more mesophytic forests to the northwest, 
but that fires were the sole factor in maintaining it is difficult to believe.’’ 
He attributed the apparent change to a cooler and more moist trend in the 
climate within the past 3000 years. 

From the above references it is apparent that a recent increase in sugar 
maple is not restricted to the Hutcheson Memorial Forest. It is apparent 
that these areas of increase are situated on the periphery of the main dis- 
tribution of sugar maple. Perhaps, in all these, sugar maple was restricted 
by fire until 100 or 200 years ago. 

It has already been shown that the Hutcheson Memorial Forest has had 
a past history of fire. Buell et al. (1954) found that the forest was burned 
at approximately 10-year intervals, before and during early colonial days. 
The date of the last fire recorded was in 1711. This report is significant in 
that it shows that fires of sufficient intensity to scar tree bases occurred 
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only before or in the first years of colonization. 

Below the canopy of the pre-colonial forest the subordinate vegetation 
was evidently much less dense than that at present. Hence, the greater 
amount of light would have created more favorable conditions for survival 
of young oaks. 

The present size class distribution of the oaks, concentrated around 15 
in. d.b.h., suggests that conditions were more favorable for them earlier. 
Annual ring counts of ten windthrown oaks revealed that trees of this size 
class are between 200 and 225 years of age. The open conditions created 
by the frequent pre-colonial fires were probably still existing some years 
after the last recorded fire in 1711 when many of the present oaks got 
started. With the cessation of fire and the subsequent increase in the den- 
sity of the vegetation, the ability of the oaks to maintain their high level 
of dominance began to decline. Today the oaks are still dominant and will 
remain so for a long time. However, the low survival rate of transgressive 
oaks and the successful introduction of the shade tolerant maples suggest 
a trend toward a forest with more maple. 

The Norway maple, of course, is an introduction from Europe. It is a 
favorite shade tree in central New Jersey and, hence, there has been an 
abundant seed source. Although Dansereau (1957) reports it to be gener- 
ally unsuccessful in North America, in Hutcheson Memorial Forest it 
equals sugar maple as an aggressive species. The sugar maple in the forest 
may also have had shade plantings as a seed source although it does occur 
naturally on the local flood plains (Buell and Wistendahl 1955). 

That the difference in success of certain of the tree species in the 
Hutcheson Memorial Forest is related to their different responses to low 
light intensities is suggested by data in Table 3. Sugar maple shows the 
best growth at low light intensities of all species tested. This ability of 


sugar maple to grow in low light intensities is supported by the work of 


Burns (1923 
Department of Botany 
Rutgers, The State University 
New Brunswick, New Jersey 
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Drought Effect on Radial Growth of Trees in the William L. Hutcheson 
Memorial Forest 


MurrAY F. BuELL, HELEN F. BUELL, JoHN A. SMALL, and Cart D. Monk 


Radial changes in tree trunks based on dendrometer measurements have been given 
considerable attention. However, the studies have taken various approaches and have em 
ployed a variety of methods. Considerable interest has centered around growth rates, 
annual increments, dates of growth inception and cessation, and attempts to relate these 
to temperature, moisture and sometimes photoperiod and phenological data. In some 
cases work has been limited either to intensive study of one species in one habitat or to 
comparisons of one species oceurring in various habitats (Friesner 1941, Friesner and 
Walden 1946, Byram and Doolittle 1950, Daubenmire 1950, Fritts 1956 and 1958). Other 
studies involved a number of species, usually showing up a variety of responses of the 
different species in the same environment or contrasting responses in different environ 
ments (Ahlgren 1957, Cantlon 1953, Daubenmire 1946, Daubenmire and Deters, 1947, 
Eggler 1955, Fowells 1941, Friesner 1942, Jackson 1952, Reimer 1959). Radial growth 
studies have been used in forestry research where radial changes have been related to 
forest thinning and pruning experiments (Brown, Rose, and Spurr 1947, Stevens and 
Spurr 1947). Some of the radial stem changes observed in studies with the dendrometer 
have been somewhat clarified through the use of concurrent histological studies (Fraser 
1952 and 1956, Monk 1959a) which have shown that, in the early spring, initial enlarge 
ment is the result of swelling of tissues, followed later by cambial activity. These and 
other studies of radial growth using dendrometers have been undertaken as specific prob 
lems of stem growth. 

In 1950 dendrometer measurements were initiated not in an effort to solve any 
specific problems but as one of a number of types of observations on growth and perio 
dicity in the oak forest of central New Jersey. These measurements have served to docu 
ment growth phenomena of a variety of broadleaf tree species characteristic of this area. 
One of the most striking results of the study so far is the influence of the severe summer 
drought of 1957 on the radial changes of the species involved. The presentation of that 
phenomenon is the objective of this paper. 

The trees used in the study were all located in the William L. Hutcheson Memorial 
Forest which is on the Piedmont Plain of central New Jersey. The topography is gently 
rolling. In part it is well-drained and in part the drainage is poor, having a pattern that 
is especially well shown by the shrub distribution (Monk 1957). The soil, derived pri 
marily from the Triassic red shale of the Brunswick formation is comparatively shallow. 
The forest consists principally of white, black and red oaks (Buell 1957, Monk 1959b 

Methods. The dial gauge dendrometer as described by Daubenmire (1945) was used. 
Serews were set at about 4 feet from the ground on the north and the east sides of the 
trees. Readings were taken at weekly intervals and in the eariy part of the morning. 

Twelve species of trees were being measured in 1957. At last two trees of each species 
were included and in every case where possible one of the pair occurred on low ground 
and one on well-drained land. Those included were: Acer platanoides, A. rubrum, A. sac 
charum, Carya ovalis, Fagus grandifolia, Fraxinus americana, Quercus alba, Q. rubra 
(on upland and lowland) ; Nyssa sylvatica (on lowland only) ; Prunus avium, Q. coccinea, 
and Q. velutina (on upland only). 

Certain of the species reacted to the screws either by developing vertical cracks above 
and below the screws or by excess cambial growth in their immediate vicinity. Such effects 
were primarily evident on Acer platanoides and Acer rubrum. Prunus avium produced a 
gummy exudate at the location of the screws. Regardless of how such responses may effect 
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growth, drought effects on these species were parallel with the effects on other species. 
Nomenclature follows that of Grays Manual, 8th ed. (Fernald 1950 
Results. Typical growth curves of the trees show a period of fluctuation during the 
winter and early spring (fig. 1), followed by a more or less consistent increase in radius 
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Fig. 1. Growth curves of individual trees of several species during years of normal 
rainfall. Numbers after species names are individual tree identifications in the growth 
studies in the forest. Weekly readings are plotted to produce the curves. 


until about mid-summer after which there is only a gradual increase until fall, or some 
times no increase. Late summer and fall are marked by moderate radial fluctuations. By 
late fall the trees are commonly slightly less than the maximum previously attained, a 
phenomenon noticed by Byram and Doolittle (1950). The winter is a period of fluctuating 
tree size. The point where consistent radial expansion starts in the spring varies with the 
species, and the species vary from year to year. Because of the fluctuations of the curves 
during the winter and spring, it is especially difficult to determine for certain a starting 
date for annual radial increment. Actually for the purposes of this paper it is not essen 
tial to do so. It will appear from inspection of figure 2 that as a result of the drought 
the contraction of the stem in some species equalled or even exceeded the starting point 
of growth in the spring as for example Carya ovalis. 

The summer of 1957 was one of extreme drought for this climate (Table 1). The 
growth curves for all species in that year are quite different from all other years (fig. 2). 
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TABLE 1, Precipitation Records of the Weather Bureau Station at New Brunswick, N.J.. 
8 Miles East of the Study Area. 


Mean 
for the 


1950 1951 1952 1953 1954 1955 1956 1957 1958 G 
2 Vr. 


period 





January 3.02 4.81 5.3 1.91 0.71 2.22 2.02 5.46 
February 4.16 2.18 2.26 1.88 2.52 5.09 2.51 4.10 
March 4.75 3.82 7.84 3.54 4.86 3.31 2.98 4.53 
April 3.21 5.84 5.46 3.64 2.45 3.23 5.66 5.97 
May 4.02 5.87 4.64 3.67 1.84 2.8 0.96 4.09 
June 3.62 4.65 3.25 1.64 2.63 3.15 2.19 2.99 
July 4.26 £.90 2.96 1.11 1.43 3.93 1.31 5.86 
Total for May, 

June, July 11.93 11.90 15.42 10.85 6.42 5.90 9.92 4.46 12.94 9.97 
August 4.57 2.98 7.35 2.86 7.74 13.77 £.67 3.66 3.27 
September 1.76 0.87 3.36 1.09 5.66 1.83 3.19 2.32 3.28 
October 1.42 4.99 0.63 3.388 2.83 6.80 3.50 2.03 6.26 
November 5.10 3.58 1.98 5.46 2.21 4.33 3.92 2.00 
December 3.42 6.67 2.74 4.24 3.32 0.17 4.12 9.71 1.67 
Annual 40.11 49.73 45.77 42.40 41.04 43.58 35.27 49.81 
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Fie. 2. Growth curves of individual trees during drought year of 1957. 
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The radial increment in the spring followed the usual course but the growth curves had 
leveled off and started to decline by mid-July. On August 7 an abrupt radial decrease of 
astounding magnitude occurred. The readings were taken in early morning as usual, but 
it takes about an hour to make the readings on all of the trees. Before the hour was up 
a strong hot, dry wind began to blow through the tops of the trees. The last few trees 
to be read showed such a pronounced drop from the reading of the preceding week that 
one of the trees visited before the breeze came up was reread, and it had decreased since 
the earlier reading that morning. The growth curves in figure 2 are plotted from data 
collected by the initial reading on August 7. Quercus coccinea 2 and Prunus 2 were among 
the last which were read and hence show the precipitous shrinkage recorded on August 7. 
It first appears as the August 14 reading in the others plotted in the figure. What is 
especially interesting is that, following this, weekly readings were consistently low until 
mid-December. On December 18 the trees had returned to their previous maximum, and 
most of them to a size even larger than they had been before. The size attained by De 
cember 18 was maintained. In the 10 years of record, 1957 is the only year that has shown 
this phenomenon of pronounced shrinkage. 

Discussion—The period of rapid radial expansion in spring and early summer, 
commonly referred to as the grand period of growth, is of especial concern in this 
study. It usually extends through most of May, June, and part or all of July. Since 
late summer moisture conditions are usually favorable for plant growth (Table 1) 
slowing up of growth at the end of this period may sometimes be related to photo 
period as Eggler (1955) has suggested for trees in Lousiana or to a change in the balance 
between growth regulators (Phillips and Wareing 1958). It is also likely that a change 
in water balance can often influence the termination of the grand period of growth. 
It certainly seems to have been the major contributing factor during the summer of 
1957 when the development of an extremely unfavorable water balance resulted first 
in a cessation of growth, next a slight decrease in radius, and finally an abrupt and pro 
nounced reduction in size. The remarkable recovery of the trees in December of 1957 
following the drought is probably related to the complete return of normal moisture 
relations. 
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Drought Response in William L. Hutcheson Memorial Forest, 1957 
JoHN A, SMALL 


When many trees, of many species, showed brown and dry leaves on some or all of 
their branches by September 1, 1957 in Hutcheson Forest, it seemed an opportune time 
to record the effect of droughtiness on individuals, species, and on the forest as a whole. 

The forest is controlled by a grid system providing sections of 100 meters on each 
side. A reconnaisance was made, trees were noted, the d.b.h. and the location of those 
trees with apparent to, injury was recorded, in September-October 1957. In 1958 the 
reconnaisance was repeated between July 31 and September 5, At this time an estimate 
of the : egree of injury (leafless branches) was attempted. It appeared possible to sepa 
rate this injury from dead branch«s of earlie: years. The purpose of the second survey 
was tu: 1. determine the possibility of relocating the trees, 2. increase the accuracy of 
the data since the 1957 survey ran into autumn coloraticn as a confusing factor, 3. check 
upon the possibility that the trees migi t have eseaped into early dormaney and survived, 
at least to som: extent, the drought efects, and 4. ascertain, on the other hand, if drought 
is jury had occurred in 1957 which was not expressed or at least not recognized in the 
appearance of the foliage at the time of that reconnaisance. Some further checking was 
done in August of 1959. An attempt was made to assemble any pertinent records of the 
environment of tue forest ‘uring 1957 and to make pertinent comparisons. 

1. All but two of the trees were relocated, out of a total of 188. 

2. As was expected, the number of trees injured or kii'ed proved to be greater when 
checked in 1958 than was recorded in 1957, but the increase was even more than expected. 
It also appeared that in some instances the injury had no: been ‘s serious as it appeared 
in 1957. Subsequent observation has corroborated this in some cases, but in others the 
apparent recovery or survival was a failure. For instance, the largest Q. alba in the forest 
(location 195 x 290) was recorded as killed in 1957. All of its leaves were brown and 
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appeared dried on the tree. In 1958, however, it put out leafy shoots along the trunk and 
most of the branches. This was very gratifying, but also misleading because there have 
been no leaves in 1959 or 1960, and a fairly large branch has already broken off. 

3. The question of dormancy was not resolved. It appeared that in some cases buds 
had been far enough developed to survive and the tree had not suffered otherwise to the 
extent that the buds failed to function normally in 1958. For instance, on section A8 a 
22.4” Acer rubrum was noted October 13, 1957 as “apparently done for’; but on Septem 
ber 5, 1958, “top has 40% of expected foliage” and in 1959, “recuperating”. On section 
B8, October 13, 1957, “10.0% A. rubrum is drought killed”. In 1958 it was found that 
“top 25% is O.K.”. And in 1959 “recovery goes on’. On section C2 a 2.2” Fagus grandi 
folia had prematurely brown leaves and appeared dead on October 13, 1957, but in 
1958 it had “small leaves on every branch, but they are few”. In 1959 it was estimated 
to have 30% normal leaf crop though some twigs were bare and indeed whole branches 
on the north side. On section D2 a 5.4” Cornus was noted October 9, 1957, “has leaves 
brown. Dead?” But on June 27, 1958 this was reconsidered as “the Cornus appears to 
have been alive and well. It is in full leaf .. .”. In other instances it appears that the 
normally set buds did not survive to function in 1958 or that some other factor pro 
hibited their function, as witness the 74 trees now dead, and the many trees with dead 
branches. In addition there is the situation of adventitious buds becoming active though 
normally set buds failed, as on the big white oak. 

+. There was more actual drought injury, as recorded in 1958, than was apparent 
in 1957. The confusion of autumn coloration no doubt accounted for part of the differ 
ence, but it also appears that permanent damage had occurred in trees where the leaves 
did not get noticeably brown. The number of branches without leaves in 1958 was very 
much larger than appeared likely in 1957. 

The distribution of injured and killed trees through the forest is indicated by see 
tions on the map Fig. 1, adapted from Monk (1956). The distribution of injured and 
killed trees by species is indicated in Table 1. These figures must be interpreted with 
little comparative significance since the species that occur in greater abundance show 
higher numbers in the table, but this certainly does not represent a ratio of occurance 
or of injury. The New Brunswick station in the state network for precipitation records 
is located east of the forest at approximately eight miles distance. Data for this station 
with the long term mean, are presented in Table 2. Soil moisture and wilting point ree 
ords for the Forest in 1957 constitute Table 3 (Balloni 1957) 

Summer droughtiness to some degree is usual in Central New Jersey and irrigation 
of hoed crops is a commonly accepted practice. Droughtiness has been observed in Hut 
cheson Forest during several seasons of the past decade. It has been manifested by wilt 
ing and drying (brittle) of the leaves of Viburnum acerifolium and of Cornus florida, 
particularly at the forest edge. During one season the drought was severe enough so 
that the V. acerifolium in one area frequently showed ali leaves dried, brittle, and soon 
brown. No quantitative data were taken, but selected plants were kept under observation. 
It was found that the tops died, but the root system did not die because new shoots ap 
peared the next season and persisted. . 

Summer droughtiness was to be expected in 1957. During the winter and spring 
U. S. Dept. of Commerce, Weather Bureau records show only April had precipitation at 
or above normal, May produced only 24.06% of the expected rainfall, June 57.18%, 
and July 30.82%. The drought effeet of reduced precipitation is probably greater than 
the percentages imply because interception at the various levels in the Forest remained 
the same, likewise reevaporation, so that the amount reaching the level of root systems 
in the soil must have been very small indeed. By mid-July, wilting, yellowing, brittleness 
of leaves could be found. It was noticed that Lindera showed more response than usual, 
more in fact than Viburnum acerifolium. In other words, the prolonged water deficit 
was making itself felt more noticeably in the normally (at least seasonably) wetter parts 
of the forest, see QY. palustris, Table 1. Soil samples from the A horizon in the forest on 
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July 3 (Institute of Field Biology, class data) ranged from 17.2% to 28.54 


— c moisture 


on dry weight basis with the average 21.54%. A replicated series averaged 19.9%. On 
July 11 anotner sampling showed 16.4% moisture. See Table 3 for further data. Balloni 
(1957) noticed that the increased moisture in the A, layer in mid-September was not 
accompanied by an equally large increase below. Buell, Buell, Small and Monk (1960 
found the trees unable to recover until December 

It is realized that trees die from causes other than drought, even in dry years, but 
there has never been a year in the more than a deeade of continuous observation when 
so many trees died as in 1957, except the hurricane damage of 1950, 1954, and 1955. 
Another factor should be recorded, however, in this regard. The Forest is generally in 
fested with the root-rot fungus, Armillaria melea. 1956 was a particularly favorabl 
year for the fungus, as indicated by mushroom production. While it is possible to observe 
leafless branches in the tree tops, it is not pers ble to reeord the degree of root system 
injury as a result of drought, fungus, or both. It seems reasonable to suppose that such 
injury occurred and that this contributed to the increased evidence of injury that was 
observed in 1958. 
DOUGLASS COLLEGE 
RUTGERS—THE STATE UNIVERSITY OF NEW JERSEY 
NEW BRUNSWICK, N. J. 


PABLE 1. Tree species damaged and killed, Hutcheson Forest 1957 and 1958 


Species Number Damaged Number Killec 
A. rubrum Red maple 22 10 
A. saccharum Sugar maple 2 0 
Carya ovalis Red hickory (0) l 
C. ovata Shagbark hickory 0 2 
Cornus florida Dogwood 14 24 
Fagus americana Beech 3 0 
Fraxinus americana White ash l 2 
Nyssa sylvatica Black gum 2 0 
Carpinus ecaroliniana Blue beech ] 0 
Prunus sp. Cherry 5 3 
P. avium Sweet cherry 10 0 
P. serotina Sour cherry ] 2 
Q. sp. Oak l 2 
Q. alba White oak 12 10 
Q. bicolor Swamp white oak 3 l 
Q. coccinea Searlet oak 2 ] 
Q. palustris Pin oak 10 7 
Q. rubra Red oak 7 l 
Q. velutina Black oak 17 } 
Ulmus americana American elm l 4 


TABLE 2. Monthly precipitation in inches, 1956-1958, and long term mean 
1931-1955), New Brunswick, N. J. 


Jan Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dee. Total 





992929 5.09 3.3 3.23 2.84 3.15 3.93 4.67 3.19 3.50 4.12 
2.02 2.5 2.98 5.66 0.96 2.19 1.31 3.66 2.32 2.03 5.71 35.27 
1958 5.46 4.10 4.53 5.97 4.09 2.99 5.86 3.27 28 6.26 1.67 49.81 





2 
3. 
Mean 3.38 2.60 3.86 3.3 3.99 3.83 4.25 4.78 4.19 3.12 


19 
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TABLE 3. Soil moisture content at various de pths in upland forest on dates given, 
1957 (Balloni, 195? 


Depth July August August August Septem Septem Wilting 

30 4 17 31 ber 14 ber 27 Point 

a0 22% 54% 33.6% 26% 83% 75% 
U 22 54 33.6 26 83 75 9.6 
3 9.6 28 12.5 12 16.3 1.5 9.6 
6 8.1 8.3 11.3 11.7 15.6 12.0 7 
9 7.1 7.8 9.3 10.2 14.2 10.5 7.6 
12 6.1 7.9 8.6 9.2 11.3 10.0 7.4 
15 6.7 8.1 8.1 8.1 8.6 11.0 8.6 
18 8.6 9.2 10.2 8.7 11.5 13.4 9.6 
21 8.9 12.0 10.7 8.4 12.5 14.2 10.9 
24 9.7 12.3 11.3 8.7 11.4 12.8 10.1 
27 9.3 10.8 10.3 12.4 10.4 10.7 8.5 
30 8.2 13.0 9.3 10.0 9.3 5.6 7 
33 8.5 13.8 8.3 7.5 8.1 8.0 8.1 
36 9.1 14.4 $ 7.1 8.1 10.0 8.7 


WILLIAM L HUTCHESON MEMORIAL FOREST 


(after Lionk, 1957 
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Book REVIEWS 


Plant Physiology, A treatise. F. C. Steward, Ed. Vol. 1A. Cellular Or- 
ganization & Respiration. Vol. 1B. Photosynthesis & Chemosynthesis. Aca- 
demic Press, New York, 1960. 


The need for an authoritative advanced text in plant physiology has become in 
creasingly pressing. Prospecti for symposia and monographs tempt us daily, papers pour 
out from burgeoning journals, and, for those who are both patient and prosperous, 
there is a half-finished encyclopedia in the best and worst teutonie traditions. Plant 
physiology is clearly alive and prospering. 

All the more reason for a bastion of theory, agreed fact, and sapient interpretation 
on which the teacher may found his course, the student seek refuge, or the investigator 
brave the torrents of new reports and speculations with something approaching com 
posure, discrimination, and even prescience, 

We now have three volumes of Professor Steward’s treatise, enough to indicate, 
perhaps, whether this is the text we have been awaiting. The present two volumes con 
sist of five chapters or articles: 

Volume 1A 

The plant cell and its inclusion, by R. Brown. 

Proteins, enzymes, and the mechanism of enzyme action, by Birgit Vennesland. 

Cellular respiration, by David R. Goddard & Walter D. Bonner 
Volume 1B 

Energy Storage: Photosynthesis, by Hans Gaffron. 

Chemosynthesis: The energy relations of chemoautotrophie organisms, by Martin 
Gibbs and Jerome A. Schiff. 

The several chapters are written on quite different levels. Cellular Respiration and 
Energy Storage are detailed treatments with much for the specialist to wrestle; the 
former is a particularly lucid account of the theoretical basis of respiration and of the 
eytochromes in particular. Due in part to his preoccupation with the many pitfalls in 
photosynthesis, Dr. Gaffron’s chapter is perhaps unnecessarily difficult. Chemosynthesis 
and Goddard and Bonner’s chapter serve as models of organization and style for an 
advanced text: logical, explicit, and economical. 

The other two chapters appear intended for quite different readers. Dr. Brown's 
and Dr. Vennesland’s chapters are well-written, but superficial descriptions of very 
wide fields of study and might have been found in elementary texts in cytology and bio 
chemistry, respectively. It is refreshing, nonetheless, to find a general article on proteins 
and enzymes with many examples drawn from the plant world. 

These volumes thus suffer from inconsistency in general organization. More seri 
ously, they suffer in the details of organization: redundancy, lack of cross references, 
and an inadequate index. 

Throughout both volumes, important areas are dealt with in two or more places 
on different levels. For example, Dr. Brown for 10 pages (pp. 102-11, Vol. 1A) considers 
elementary aspects of metabolism, most of which are developed in greater detail by 
Goddard and Bonner in the same volume. Later Goddard and Bonner give two pages 
(pp. 275-277 to intracellular localization of enzymes, a topie already developed in 
detail by Brown (pp. 111-121). Nine pages are allotted by Brown to the physical and 
chemical composition of chloroplasts (pp. 90-98, 1A), ineluding one electron micrograph. 
Gaffron gives us 15 pages of similar material (1B, 29-45) including one almost identical 
electron micrograph. Gibbs & Schiff allude to stored “reducing power” (pp. 309-310 
already considered by Gaffron (pp. 149-153) under “pre-illumination”. None of thes 
citations are cross-referenced and many are not found in the index. 

Professor Steward defends plural authorship by deelaring that “. . . such a 
synthesis of current knowledge requires the knowledge and mature experience of many 
authors .. .”. But to achieve that unity and lucidity which characterize a really great 
treatise—such as Glasstone’s Physical Chemistry—a far more active editorial role is 
required than can be detected in these volumes. 
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There are inevitably a few errors and omissions: 


Vol. 1A 
p. 113 Centrifugation of breis at 6000 g will sediment a substantial fraction of 
mitochondria as well as chloroplasts. 
p. 120 The matrix (non-particulate cytoplasm) does not necessarily “carry all of 
| the glycolytic enzymes”. 
p. 167 The “complications” attributed to the role of metals in metalloenzymes 
have turned out to be incorrect. 
p. 176A chelating agent, such as diethyldithiocarbamate, which may be specifie in 
giving a colored complex with only one metal ion in aqueous solution under 
defined conditions, may or may not specifically chelate with that same metal 
when the metal is already chelated to a protein. 
p. 218 No mention is made of the method of Pardee, which allows measurement of 
oxygen exchange at constant CO, tension. 


p. 245 Table XI legend has several errors. 

p. 251 No reference is made to the several studies of fatty acid oxidation by plant 
mitochondria. There appears also to be absolutely no reference to the glyoxa- 
late pathway, although this has been recognized for three years as a central 
phase in the metabolism of organic and fatty acids. 

p.255 In the Nernst equation, R is given in the units of joules-degree-'-mole-!, 
and the faraday is reported in coulomb-mole-!. With these units, the second 

term of equation (89) will not reduce to volts. 
‘ Vol. 1B 
p. 149 Six-earbon intermediate has been identified (Moses and Calvin, 1958). Also, 
j | there is a curious omission of very short-term C140, fixation with leaves which 
; show carboxyl-labelled PGA substantially greater than 74%. Reference 
" should also be made to Table IV, p. 313 of the same volume. 
n While the serious student will want to search these volumes closely, they do not seem 
8 to represent the kind of comprehensive text, we have been awaiting.—C. A. PRICE 
n 
The Cell. By Carl P. Swanson. 114 pages, 60 text figures. Prentice-Hall 
y Foundations of Modern Biology Series. 1960. $1.50. 
: This small book is a short treatise on cytology embracing some of the outstanding 
a advances in its various aspects and serves the need of a good reference at the intermediate 
level. It presupposes an elementary knowledge of biology and chemistry since little space 
; is devoted to explanations of an elementary nature. The organization of the nine chapters 
se is along conventional lines but in my opinion superior to similar treatments in some current 
textbooks of biology. The subject matter of each suceeding chapter follows in a logical 
- sequence and the information is cumulative as one progresses. It is illustrated with clear 
‘a simple drawings, some choice photomicrographs and a few diagrams. There is little room 
, for criticism of such a brief and compact treatment of the cell. The book should be in the 
4 hands of every biology teacher, especially high school teachers.—S. FLOWERS 
in 
“ The Plant Kingdom. By Harold C. Bold. i—xiii, 1-114 pp. Illus. Pren- 
al tice-Hall, Inc., Englewood Cliffs, N. J. 1960. Paper bound, $1.50. Cloth 
bound, $2.95. 
Prentice-Hall’s FOUNDATIONS OF MODERN BIOLOGY SERIES is designed to 
a “permit each teacher of biology to determine the level and the structure of his own course” 
iV by selecting his own combination of volumes from the series. Each book concerns one of the 
at central areas of modern biology and is written by a practitioner in the field. This idea 
is will appeal especially to botanists who teach courses in biology, since even the best of the 


currently available biology textbooks scarcely deal adequately with the plant way of life. 
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Another and possibly greater merit of the series is that it offers something between the 
bare-boned paperback course outline type of book and the magnificent textbooks-to-end-all 
textbooks that have become elaborate and expensive beyond the bounds of reason and seem 
intended to substitute for teacher, library, laboratory, and even field trip. 

In the 106 text pages of THE PLANT KINGDOM Dr. Bold has given a summary 
account of all the major groups of plants. The accounting is complete in that there is some 
thing about everything; but in such a concise synopsis there can not be much about any 
thing. Of the ten chapters into which the book is divided, a brief introduction presents 
the different schemes of classification and discusses the diversity within unity of the plant 
world. Another chapter describes the structure of vascular plants, including ontogenetic 
development from apical meristems. Other chapters discuss the various groups from Algae 
to Angiosperms. The final chapter is a summary, in a scant nine pages, of the vegetative 
bodies, reproduction, evolution, and classification of the wide array of members of the 
plant kingdom. There is an index and an annotated reading list of six substantial book 
titles 

Illustrations, including both line drawings and photographs, occupy about a third of 
the page space. These are clear and well chosen and include some that this reviewer has 
not seen elsewhere. Their major shortcoming is a lack of any indication of seale, high 
power photomicrographs being presented next to habit sketches with no hint to the reader 
that one structure is actually hundreds of times as large as the other. 

This slim volume will not substitute for an imaginative and well informed teacher; 
but it will serve admirably as a reference source of factual information, leaving the 
elaboration of ideas, documentation with evidence, and general fleshing out with inter 
esting details to be done in laboratory and classroom as the individual teacher sees 
fit.—BeretTry F. THomson, Connecticut College, New London. 


The Sloane Herbarium. By J. E. Dandy. 1-246. Frontisp., pl. 1, 2+ 31 
unnumb. British Museum (Natural History). 7 Apr 1958. 


This is an important reference for the taxonomist and of considerable interest to 
the historian of science. Sir Hans Sloane was one of the founders of the British Museum, 
and his collections, with those of Sir Joseph Banks, formed the nucleus of the herbarium 
of that institution. The “Herb. Sloan.” consists of an estimated 120,000 specimens in 
337 numbered horti sicci, bound (as was the custom of the time) in 265 volumes. Besides 
plants collected by Sloane himself in Jamaica and elsewhere, there are specimens from 
most of the well-known collectors of the seventeenth and early eighteenth centuries, as 
Bartram, Miller, Boerhaave, Kaempfer, Petiver, Plukenet, Cunninghame, Catesby. Sloane 
was in touch with Ray, and many specimens are named in accord with the Historia 
of that great botanist. Linnaeus visited the herbarium, finding it “ in complete disorder” 
(and ineapable of being rearranged in a system as loose sheets could have been). The 
collection thus furnishes an invaluable example of the state of botany and of botanical 
methods just before the Linnaean period. Moreover many specimens are important as 
the bases (direct or indirect) of descriptions of species by Linnaeus and others 
(Whether sueh specimens are types is perhaps questionable. Plate 1 shows a specimen 
said to be the type of Sloanea emarginata Linnaeus; but the description in the Species 
plantarum eites only Catesby’s description and plate, which were founded on the speci 
men, and it remains to be shown that Linnaeus saw the specimen itself. 

The detailed information on the provenance of the horti sicci is based on notes by 
James Britten and others, made over many years, and now collated, edited, and supple 
mented by the Keeper of the Herbarium of the British Museum. Besides a preface by 
Dandy, there are introductions by Spencer Savage and by Britten. Part 1 (pp. 27-78 
contains an annotated list of the horti sicci. Part 2 (pp. 81-231) consists of biographical 
accounts of those who contributed to them. There are indexes to places and to botanical 
names. Not the least interesting part of the book is the collection of handwritings re 
produced on 31 plates, with an index.—H. W. Rickert. 
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NOTE 
Resignation of Mrs. Lazella Schwarten 


Those who use the “Index to American Botanical Literature” will have noticed a 
new name on the masthead. Dr. Clark Thomas Rogerson, Curator of Cryptogams at The 
New York Botanical Garden, has succeeded Mrs. Lazella Schwarten, Librarian of the 
Gray Herbarium and Arnold Arboretum, as compiler and editor of this department of 
the Bulletin. 

The “Index” has appeared regularly since 1886; some notices of current literature 
were included even in volume 1 (1870). This useful compilation has been made by many 
persons Over these many years. Mrs. Schwarten, as Bibliographer of the Club, carried the 
burden from 1940 to 1960, when she resigned. During this period the number of serials 
indexed was substantially increased; and the titles were for the first time grouped in 
a botanical classification. Because of the war the turnover of collaborators was high 
and most of the indexing was done by the Bibliographer herself, with the assistance of 
the Bibliographer of The New York Botanical Garden. In spite of this increase in the 
load, the “Index” reached a high point in aceuracy and inclusiveness. 

Mrs. Schwarten has earned the gratitude of the Club for her long and faithful 


service. 


INDEX TO AMERICAN BOTANICAL LITERATURE 
COMPILED BY 
CLARK T. ROGERSON 


WITH THE COLLABORATION OF 


LAZELLA SCHWARTEN, H. W. RicKetT, AND HERMAN BECKER 


TAXONOMY, PHYLOGENY AND FLORISTICS 
ALGAE 


Abbott, Isabella A. & Doty, Maxwell 8S. Studies in the Helminthocladiaceae. 
Il. Trichogloeopsis. Am. Jour. Bot. 47: 632-640. 6 Oct 1960. 

Ahmadjian, Vernon. Some new and interesting species of Trebouxia, a genus of 
lichenized algae. Am. Jour. Bot. 47: 677-683. 6 Oet 1960. 

Castenholz, Richard W. The algae of saline and freshwater lakes in the Lower 
Grand Coulee, Washington. Res. Stud. Wash. St. Univ. 28: 125-155. Dee 
1960, 

Dawson, E. Yale. Marine red algae of Pacifie Mexico. Part 3. Cryptonemiales, 
Corallinaceae subf. Melobesioideae. Pacif. Nat. 2: 3-125. 24 Oct 1960. 

Drouet, Francis. Albanian algae collected by Giuseppe de Toni. Revue Algol. 
II. 5: 111-115. Oct 1960. 

Feldmann, Jean. Sur une algue marine trouvée dans un gisement précolombien 
au Pérou. Revue Algol. IT. 5: 151, 152. Oet 1960. 

Lersten, Nels R. & Voth, Paul D. Experimental control of zoid discharge and 
rhizoid formation in the green alga Enteromorpha. Bot. Gaz. 122: 33-45. 
Sep [37 Dee | 1960. 

Phillips, Ronald C. Ecology and distribution of marine algae found in Tampa 
say, Boca Ciega Bay and at Tarpon Springs, Florida. Quart. Jour. Fla. 
Acad. 23: 222-260. Sep 1960. 
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Phillips, Ronald C. Observations on the ecology and distribution of the Florida 
seagrasses. Fla. St. Board Conserv. Marine Lab. Prof. Pap. 2: i-iv. 1-72. 
Oct 1960, 

Phillips, R. C. & Springer, V. G. Observations on the offshore benthie flora in 
the Gulf of Mexico off Pinellas County, Florida. Am. Midl. Nat. 64: 362 
381. Oet 1960. 

Scagel, Robert F. Life history studies of the Pacific coast marine alga, Collin 
siella tuberculata Setchell and Gardner. Canad. Jour. Bot. 38: 969-983. 
pl. 1-3. 16 Nov 1960. 

BRYOPHYTES 

Andrews, A. LeRoy. Taxonomic notes. XV. The reciprocal hybrid of Ditrichum 
Pleuridium. Bryologist 63: 179-181. 25 Nov 1960. 

Arnell, Sigfrid. Cololejeunea tuberculata found in Cuba. Bryologist 63: 115 


7 Sep 1960 

Bartram, Edwin B. Additions to the moss flora of Netherlands New Guinea 
Sv. Bot. Tidskr. 54: 483-487. 17 Nov 1960. 

Bartram, Edwin B. Mosses of Guam, Mariana Islands. Bryologist 63: 101-105. 
7 Sep 1960. 

Bird, C. D. Notes on the current list of New Mexican Hepaticae. Bryologist 
63: 114, 115. 7 Sep 1960. 

Castle, Hempstead. A revision of the genus Radula Part Il. Subgenus Acro 
radula Section 3. Dichotomae. Jour. Hattori Bot. Lab. 21: 1-52. Oct 1959. 

Crum, Howard. Three new species of Fissidens | imshaugii, neglectus, legalloi| 
sryologist 63: 93-98. 7 Sep 1960. 

Fulford, Margaret. Bazzania chimantensis, a new species from Venezuela. 
Bryologist 63: 88-93. 7 Sep 1960. 
Fulford, Margaret & Taylor, Jane. Psiloclada and the species of Microlepidozia 
with succubous leaves. Jour. Hattori Bot. Lab. 21: 79-84. Oct. 1959. 
Hatcher, Raymond E. A monograph of the genus Jsotachis (Hepaticae). Nova 
Hedwigia 2: 573—608. 15 Dee 1960. 

Ikenberry, G. J., Bird, C. D. & Mahler, W. F. The mosses of Payne County, 
Oklahoma. Bryologist 63: 112, 113. 7 Sep 1960. 

MacNutt, Mary M. & von Maltzahn, K. E. Cellular dedifferentiation and re 
differentiation in Splachnum ampullaceum (L.) Hedw. Canad. Jour. Bot. 
38: 895-908. 16 Nov 1960. 

Miller, Harvey A. A preliminary list of Micronesian bryophytes. Bryologist 
63: 116-125. 7 Sep 1960. 

Pursell, Ronald A. Fissidens flavosetus, a new species from Haiti. Bryologist 
63: 98-101. 7 Sep 1960. 

Redfearn, Paul L. Bryophytes of southwest Missouri. III. Bryologist 63: 
110, 111. 7 Sep 1960. 

Svihla, Ruth D. Frullaniaceae of Burma. V. Two species of Frullania new to 


Burma. Bryologist 63: 105-107. 7 Sep 1960. 


FUNGI 
Batista, A. Chaves & Peres, G. E. P. Novos fungos de fumagina. Nova Hed- 
wigia 2: 465-471. pl. 72, 73. 15 Dee 1960. 
Batista, A. Chaves, Peres, G. E. P., Bezerra, J. L. & Maia, H. Da Silva. Re- 
visao de alguns fungos Stigmateaceae. Nova Hedwigia 2: 476-483. pl 


75, 76. 15 Dee 1960. 
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Batista, A. Chaves, Peres, G. E. P. & Maia, H. Da Silva. Stigmateopsidaceae 
n. fam. e Anopeltis n. gen. de Polystomellopsidaceae. Nova Hedwigia 2: 
471-476. pl. 74. 15 Dee 1960. 

Batista, A. Chaves, Peres, G. E. P., Maia, H. Da Silva & Taltasse, M. A. Novos 
generos de fungos Stigmateaceae. Nova Hedwigia 2: 483-486. pl. 77. 15 
Dee 1960. 

Batra, Lekh R. The species of Ciborinia pathogenie to Salix, Magnolia, and 
Quercus. Am. Jour. Bot. 47: 819-827. 23 Dee 1960. 

Benedek, Tibor. Critical survey of the present stand of the production of per 
fect stage of organs of fructification in dermatophytes. Mycopath. Mycol. 
Appl. 13: 287-301. 15 Dee 1960. 

Braverman, Samuel W. The Helminthosporium gramineum complex and re 
lated species on cereals and forage grasses. Phytopathology 50: 688-691. 
Oct 1960. 

Braverman, Samuel W. & Graham, J. H. Helminthosporium dictyoides and re 
lated species on forage grasses. Phytopathology 50: 691-695. Oct 1960. 

Cooke, Wm. Bridge & Fournelle, H. T. Some soil fungi from an Alaskan tundra 
area. Aretie 13: 266-270. 1960. 

Dennis, R. W. G. Fungi venezuelani: III. Kew Bull. 14: 418-458. 1960. 
Denyer, W. B. G. Cultural studies of Flammula alnicola (Fr.) Kummer and 
Flammula conissans (Fr.) Gillet. Canad. Jour. Bot. 38: 909-920. pl. 1, 

16 Nov 1960. 

Drechsler, Charles. A clamp-bearing fungus using stalked adhesive young 
chlamydospores in capturing amoebae. Sydowia 14: 246-257. pl. 34-36. 
20 Dee 1960. 

Drechsler, Charles. A Pythium causing stem rot of tobacco in Nicaragua and 
Indonesia. Sydowia 14: 4-20. pl. 1-14. 20 Dee 1960. 

Drechsler, Charles. Conidial propulsion in Meristacrum asterospermum. Sy- 
dowia 14: 98—103. pl. 15, 20 Dee 1960. 

Drechsler, Charles. Two root-rot fungi closely related to Pythium ultimum. 
Sydowia 14: 106-115. pl. 16-29. 20 Dee 1960. 

Edwards, George A. & Edwards, Mercedes R. The intracellular membranes of 
Blastomyces dermatitidis. Am. Jour. Bot. 47: 622-632. 6 Oct 1960. 

Emmons, C. W. & Jellison, W. L. Emmonsia crescens sp. n. and adiaspiromycosis 
(haplomycosis) in mammals. Ann. N, Y. Acad, 89: 91-101. 27 Aug 1960. 

Eyerdam, Walter J. Lichens new to the state of Washington. Bryologist 63: 
107-110. 7 Sep 1960. 

Gamundi, Irma J. Discomycetes operculados de la Argentina, Familias Pezi 
zaceae y Humariaceae. Lilloa 30: 257-338. pl. 18, 19. 23 Aug 1960. 
Goss, R. W. Mycorrhizae of ponderosa pine in Nebraska grassland soils. Univ. 

Nebr. Coll. Agr. Res. Bull. 192: 1-47. Sep 1960. 

Graham, J. H. & Zeiders, K. E. Pathogenicity and morphology of some le 
nicolous and related species of Stemphylium. Phytopathology 50: 757 
760. Oct 1960. 

Greene, H. C. Notes on Wisconsin parasitic fungi. XXVI. Trans. Wis. Acad. 
49: 85-111. 29 Dee 1960. 

Hale, Mason E. & Culberson, William L. A second checklist of the lichens of 
the continental United States and Canada. Bryologist 63: 137-172. 25 
Nov 1960. 


gumi- 
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Heim, Roger & Herrera, Teofilo. Nouvelles contributions a la flore mycologique 
mexicaine, 5. Podocre a cornu bovi Sp. nov. 6. Le genre Battarrae astru m 
[nov. gen.| 7. Podaxon indicus. Revue Myeol. Paris 25: 215-223. pl. 8, 9. 
1 Nov 1960. 


Herre, Albert W. C. T. Notes on some exotic Usneas with descriptions of two | 
new species [U. fijiensis, U. quineensis\. Bryologist 63: 188-192. 25 Nov 
1960. 


Hesler, L. R. & Smith, Alexander H. Studies on Lactarius—I1l. The North 
American species of sections Scrobiculus, Crocei, Theiogali and Vellus. 
Brittonia 12: 306-350. 15 Oct 1960. 

Hughes, 8S. J. Microfungi. VI. Piricauda Bubék. Canad. Jour. Bot. 38: 921 
924. pl. 1. 16 Nov 1960. 

Karling, John 8S. Inoculation experiments with Synchytrium macrosporum. 
Sydowia 14: 138-169. pl. 23. 20 Dee 1960. 

Karling, John 8S. Parasitism among the chytrids. II. Chytriomyces verrucosus 
sp. nov. and Phlyctochytrium synchytrii. Bull. Torrey Club 87: 326-336. 
13 Oct 1960. 

Kramer, C. L. & Pady, S. M. Kansas aeromycology IX: Ascomycetes. Trans. 
Kan. Acad. 63: 53-60. 17 Aug 1960. 

Kramer, C. L. & Pady, 8S. M. Kansas aeromycology XI: Fungi Imperfecti. 
Trans. Kan. Acad. 63: 228-238, 1960 [11 Jan 1961 

Kramer, C. L., Pady, 8. M. & Rogerson, C. T. Kansas aeromycology VIII: | 
Phycomyeetes. Trans. Kan. Acad. 63: 19-23. 6 Apr 1960. 

Kuehn, Harold H. Observations on Gymnoascaceae, VIII. A new 


species of 
Arthroderma tuberculatum |. Mycopath, Mycol. Appl. 13: 189-197. 31 } 
Oct 1960. 

Lentz, Paul L. Taxonomy of Stereum and allied genera. Sydowia 14: 116—135. 
pl. 21. 20 Dee 1960, 

Lowy, Bernard. Some Tremellales from Finland | Dacrymyces fennicus sp. 
nov.|. Sydowia 14: 104, 105. 20 Dee 1960. 

Martin, G. W., Lodhi, 8. A. & Kahn, N. A. Additional Myxomycetes from West 
Pakistan. Sydowia 14: 281-284. 20 Dee 1960. 

McKay, Hazel H. & Lentz, Paul L. Descriptions of some fungi associated with 
forest tree decay in Colorado. Mycopath. Mycol. Appl. 13: 265-286, 15 
Dee 1960. 

Muntafiola, Maria. Algunos Hyphomycetes criticos. Notas y descripciones. 
Lilloa 30: 165-232. pl. 1. 23 Aug 1960. 

Nelson, R. R. Cochliobolus victoriae, the perfect stage of Helminthosporium 
victoriae. Phytopathology 50: 774, 775. Oet 1960. 

Pady, S. M. & Kramer, C. L. Kansas aeromycology X: Basidiomycetes. Trans. 
Kan. Acad. 63: 125-134. 25 Nov 1960. 

Petersen, Ronald H. Culicidospora, a new genus of aquatic, aleuriosporous 
hyphomycetes [C. aquatica sp. nov.|]. Bull. Torrey Club 87: 342-347. 13 
Oct 1960. 

Reid, J>mes & Cain, R. F. “dditional Diaporthales on twigs from Ontario. 
C..nad. Jour. Bot. 38: 945-950. pl. 1. 16 Nov 1960. 

Rick, Johannes. Basidiomycetes Eubasidii in Rio Grande do Sul—Brasilia. 1. 
Auric ilariaceae, Sirobasidiaceae, Tremellaceae, Dacryomycetaceae. Therin 
gia 2: 5-56. pl. 1. Oet 1958. 

Sackston, W. E. Studies on sunflower rust. II. Longevity of urediospores of 


Puccinia helianthi. Canad. Jour. Bot. 38: 883-889. 16 Nov 1960. 
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Saksena, H. K. & Vaartaja, O. Descriptions of new species of Rhizoctonia. 
Canad. Jour. Bot. 38: 931-943. pl. 1. 16 Nov 1960. 

Singer, Rolf. A marasmioid agaric with bilateral trama (New genera of fungi. 
XI Cyptotrama macrobasidium, gen, et sp. nov. |. Lilloa 30: 375-379. 
23 Aug 1960. 

Singer, Rolf. Monographs of South American Basidiomycetes, especially those 
of the East Slope of the Andes and Brazil. 3. Reduced marasmioid genera 
in South America. Sydowia 14: 258-280. pl. 37-40. 20 Dee 1960. 

Singer, Rolf. Sobre algunas especies de hongos presumiblemente psicotrépicos. 
Lilloa 30: 117-127. 23 Aug 1960. 

Singer, Rolf & Digilio, A. P. L. Las boletaéceas de Sudamerica tropical. Lilloa 
30: 141-164. pl. col. 1, 2. 23 Aug 1960. 

Singer, Rolf & Smith, Alexander H. Studies on secotiaceous fungi IX. The 
astrogastraceous series. Mem. Torrey Club 21 (3): 1-112. 1 Dee 1960. 
Sonea, S. & de Repentigny, J. Observations sur les couleurs de la fluorescence 
primaire des microorganismes. Canad. Jour. Microbiol. 6: 519-528. Oct 

1960, 

Thomson, John W. Lichens of arctic America. IV. Lichens collected mainly by 
A. Innes-Taylor in Greenland and the Canadian Archipelago. Bryologist 
63: 181-188. 25 Nov 1960. 

Trappe, James M. Some probable mycorrhizal associations in the Pacific 
Northwest. II. Northw. Sci. 34: 113-117. Nov 1960. 

Waite, B. H. & Stover, R. H. Studies on Fusarium wilt of bananas. VI. Vari 
ability and the cultivar concept in Fusarium oxysporum f. cubense. Canad. 
Jour. Bot. 38: 985-994. gt. 1, 3. 16 Nov 1960. 

Welden, A. L. Prodromus fungorum ludovicianorum II. Jour. Tenn. Acad. 35: 
231-237. Oct 1960. 

Wetmore, Clifford M. The lichen genus Nephroma in North and Middle America. 
Michigan St. Univ. Biol. Ser. 1: 369-452. pl. 1, 2. 23 Dee 1960. 

Winters, Joan H., Becker, Charles H. & Lauter, Werner M. A comparative 
phytochemical study of Polish and American varieties of Poric obliqua. 
Econ. Bot. 14: 225-231. Jul-Sep 1960 | Feb 1961]. 

Wright, Jorge E. Notas sobre faloideas sud y centroamericanas Lilloa 30: 
339-359. pl. 1, 2, col. pl. 3. 23 Aug 1960. 

PTERIDOPHYTES 

Alston, A. H. Some new species of ferns from South America [in Cyathea, 
Trichomanes, Adiantum, Cheilanthes, Xiphopteris & comb. nov.|}. Lilloa 
30: 107-112. pl. 1-7. 23 Aug 1960. 

Chopra, Narinder. Chromosome number of Pilularia caroliniana A. Br. Cas 
tanea 25: 116-119. Dee 1960. 

Cooperrider, Tom 8S. The Lycopodiaceae and Selaginellaceae of lowa. Am, 
Fern Jour. 50: 267-269. Oct—Dee 1960. 

Crane, Fern Ward. A key to American Dryopteris species based on characters 
of the perispore. Am. Fern Jour. 50: 270-275. Oet—Dee 1960 

Crookes, Marguerite. On the lava fields of Rangitoto. Am. Fern Jour. 50: 
257-263. Oct—Dee 1960. 

Duncan, Wilbur H. Azolla caroliniana Willd. in Georgia. Am. Fern Jour. 50: 

267. Oct—Dee 1960. 

Haught, Oscar. Lycopods in the American Tropics. Castanea 25: 127-129. 
Dee 1960. 

Javalgekar, 8. R. Sporogenesis and prothallial development in Ceratopteris 
thalictroides. Bot. Gaz, 122: 45-50. Sep [27 Dee] 1960. 


266, 
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Melir, P. N. & Bir, 8. S. Cytulogical observations on the Himalayan species of 
Athyrium and comments on the evolutionary status of the genus. Am. 
Fern Jour. 50: 276-295. Oct—Dee 1960. 

Morton, C. V. Taxonomic notes on ferns, I. Am. Fern Jour. 50: 
Oct—Dee 1960. 

Murillo, Maria Teresa. Contribucién al conocimiento de los helechos de Co 
lombia. Revista Acad. Colomb. 11: 47-50. 4 pl. 20 Jul 1960. 

Reese, Willian D. Psilotum in Louisiana. Am. Fern Jour. 50: 269, 270. Oct- 
Dee 1960. 


275, 276. 


Wagner, Warren H. Periodicity and pigmentation in Botrychium subg. Scep- 
tridium in the northeastern United States. Bull. Torrey Club 87: 303-325. 
13 Oct 1960. 

Whittier, Dean P. & Steeves, Taylor A. The induction of apogamy in the 
bracken fern. Canad. Jour. Bot. 38: 925-930. pl. 1. 16 Nov 1960. 


SPERMATOPHYTES 
Alexander, Edward J. Campanula cochlearifolia. Addisonia 24: 3. pl 


5 Dee 1960. 


Alexander, Edward J. Campanula latifolia macrantha. Addisonia 24: 9. pl. 


5 Dee 1960. 

Alexander, Edward J. Crataegus chrysocarpa phoenicea. Addisonia 24: 7 pl 
772. 5 Dee 1960, 

Alexander, Edward J. Evonymus bungeanus. Addisonia 24: 15. pl. 776. 5 
Dee 1960. 

Alexander, Edward J. Kleinia radicans. Addisonia 24: 11. pl. 774. 5 Dee 1960. 

Alexander, Edward J. Malus baccata. Addisonia 24: 1. pl. 769. 5 Dee 1960. 

Alexander, Edward J. Valvaviscus mollis. Addisonia 24: 13. pl. 775. 5 Dee 
1960. 

Alexander, Edward J. Vanda lamellata. Addisonia 24: 5. pl. 771. 5 Dee 1960. 

Anderson, Edgar & Dodson, Calaway H. Introgressive hybridization in On 
cidium. Am. Orchid Soe. Bull. 29: 733-736. Oct 1960. 

Aristiguieta, Leandro. Notas dedrologicas de Venezuela. Bol. Soc. Venez. Ci. 
Nat. 21: 299-301. Oct 1960. 

Bailey, Virginia Long. Historical review of Ptelea trifoliata in botanical and 
medical literature. Econ. Bot. 14: 180-188. Jul-Sep 1960 Feb 1961]. 

Bermudez Garcia, Luis Armando. Leguminosas esponténeas del Valle del 
Cauea. Revista Acad. Colomb. 11: 51-83. 21 Jul 1960. 

Borgaonkar, D. 8. & De Wet, J. M. J. A cytogenetical study of hybrids be 
tween Dichanthium annulatum and Dicanthium fecundum. Phyton Buenos 
Aires 15: 137-144. Dee 1960. 

Borsini, O. E. Una nueva Valeriana argentina: Valeriana hunzikeri. Lailloa 
30: 361-363. 23 Aug 1960. 

Brown, Walter V. & Pratt, Gene A. Hybridization and introgression in the 
grass genus Elymus. Am. Jour. Bot. 47: 669-676. 6 Oct 1960. 

Bunting, George S. A revision of Spathiphyllum (Araceae). Mem. N. Y. Bot. 
Gard, 10 (3): 1-54. 30 Nov 1960. 

Cuatrecasas, José. Dos compuestas nuevas de Venezuela. Bol. Soc. Venez. Ci. 
Nat. 21: 302-306. Oct 1960. 

Daubenmire, R. An experimental study of variation in the Agropyron spicatum 
—A. inerme complex. Bot. Gaz, 122: 104-108. Dee 1960 [31 Jan 1961] 
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Drapalik, Donald J. & Mohlenbrock, Robert H. A study of Eleocharis, series 
Ovatae. Am. Midl. Nat. 64: 339-341. Eleocharis elliptica and E. com- 
pressa: further notes and corrections. 501, 502. Oct 1960. 

Dressler, Robert L. On the evolution of the Orchidaceae. Am. Orchid Soe. 
Bull. 29: 759, 760. Oct 1960. 

Dunn, David B. Lupinus notes II; Ecological modification and phylogenetic 
position of Lupinus niveus. Leafl. West. Bot. 9: 130, 131. 30 Nov 1960. 

Eaton, Richard J. Vegetative reproduction in Carex longii and C. vexans 
Rhodora 62: 338, 339. Dee 1960 [25 Jan 1961}. 

Ewart, L. C. & Walker, D. E. Chromosome numbers of poinsettia, Euphorbia 
pulcherrima Klotzsch. Jour. Hered. 51: 203-208. Sep-Oct 1960. 

Fosberg, F. R. Notes on the vegetation of Spruce Knob, West Virginia. 
Castanea 25: 120-122. Dee 1960. 

Fosberg, F. R. Random notes on West African palms. Principes 4: 125-133. 
Oct 1960. 

Garber, E. D. The genus Collinsia IX. Speciation and chromosome repattern 
ing. Cytologia 25: 233-243. Jun 1960. 

Gillett, George W. Flowering responses in Phacelia sericea and P. idahoensis. 
Madronio 15: 245-249, 21 Oct 1960. 

Gould, Frank W. Chromosome numbers in southwestern grasses. IT. Am. Jour. 
Bot. 47: 873-877. 23 Dee 1960. 

Hayes, Doris W. & Garrison, George A. Key to important woody plants of 
eastern Oregon and Washington. Agr. Handbook U. 8. Dep. Agr. 148: 
1-227. Dee 1960. 

Heiser, Charles B. Notes on the origin of two ornamental sunflowers, Helian 
thus multiforus L. and H. laetiflorus Pers. Baileya 8: 146-149. Dee 1960 

16 Jan 1961 

Henry L. K. & Buker, W. E. Recent botanical discoveries in western Penn- 
svlvania. Castanea 25. 126. Dee 1960. 

Hetherington, Ernest E. A comparison of cytological groups of Cymbidium 
hybrids. Am. Orchid Soe. Bull. 29: 825-830. Nov 1960. 

Howard, Richard A. Studies in the genus Coccoloba, IX. A critique on the 
South American species. Jour. Arnold Arb. 41: 357-390. 21 Oct 1960. 

Howard, Richard A. Thrinar rex—A regal palm of Jamaica. Principes 4: 
133-137. Oct 1960. 

Iltis, Hugh H. Studies in the Capparidaceae—VII. Old world cleomes adventive 
in the new world. Brittonia 12: 279-294. 15 Oct 1960. 

Iltis, Hugh H. & Shaughnessy, Winslow M. Preliminary reports on the flora 
of Wisconsin No. 43. Primulaceae—primrose family. Trans. Wis. Acad. 
49: 113-135. 29 Dee 1960. 

Ingram, John. Studies in the cultivated Boraginaceae. 3. Omphalodes. Baileya 
8: 136-141. Dee 1960 [16 Jan 1961] 

Jackson, R. C. & Newmark, Philip. Effects of supernumerary chromosomes on 
production of pigment in Haplopappus gracilis. Science 132: 1316, 1317. 
4 Nov 1960, 

Johnson, B. Lennart. Natural hybrids between Oryzopsis and Stipa. I. Oryzop- 
sis hymenoides x Stipa speciosa. Am. Jour. Bot. 47: 736-742. 14 Nov 1960. 

Johnston, C. O. & Heyne, E. G. Distribution of jointed goatgrass (Aegilops 
cylindrica Host.) in Kansas. Trans. Kan. Acad. 63: 239-242. 1960 [11 


Jan 1961}. 
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Konopacki de von der Pahlen, Eva. Nimero de cromosomas de Araucaria 
araucana. Revista Invest. Agr. Buenos Aires 14: 349-353. 9 Dee 1960. 

Kral, Robert. A revision of Asimina and Deeringothamnus (Annonaceae 
Brittonia 12: 233-278. 15 Oct 1960. 

Kral, Robert. The genus Xyris in Florida. Rhodora 62: 295-319. 23 Nov 1960. 

Krapovickas, Antonio. Calyculogygas nuevo género de malvaceas de Uruguay. 
Lilloa 30: 251-256. 23 Aug 1960. 

Krapovickas, Antonio. Poliploidia y area en el genero Tarasa. Lilloa 30: 

233-249. 23 Aug 1960. 

Kunkel, G. Sobre los problemas del Eucaliptus | sic) globulus. Biota 3: 123+ 
126. Oct [Dee] 1960. 

Lawrence, George H. M. Identification of the cultivated passion flowers. 
Baileya 8: 121-132. Dee 1960 [16 Jan 1961] 

Leinig, Milton. Contribuicéo A lista geral das orquidAceas paranaenses—II. 
Orquidea Rio de Janeiro 22: 64, 66. Mar-Apr 1960. 

Leinig, Milton. © oeste paranaense e sua flora orquidolégica. Orquidea Rio de 
Janeiro 22: 109-113. Mai-Jun 1960. 

Lindsay, George E. Midget Mammillarias of Baja California {M. louisae sp. 


nov.|. Caet. Suee. Jour. 32: 169-173. Nov—Dee 1960. 
Little, Elbert L. Designating hybrid forest trees. Taxon 9: 225-231. Oct-Nov 
1960, 


Long, Robert W. Biosystematics of two perennial species of Helianthus (Com 
positae). I. Crossing relationships and transplant studies. Am. Jour. Bot. 
47: 729-735. 14 Nov 1960. 

Love, Doris. The red-fruited crowberries in North America. Rhodora 62: 265 
2923. Oct [8 Nov | 1960. 

Macdougall, T. The orchidist in southern Mexico—2. Ocozocoautla, Chiapas. 
Am. Orchid Soe. Bull. 29: 765-768. Oct 1960. 

Mann, Louis K. Bulb organization in Allium: Some species of the section 
Molium. Am. Jour. Bot. 47: 765-771. 14 Nov 1960. 

Marsh, Daniel L. Relationship of Phlox oklahomensis to Phlox bifida complex: 
Including a new subspecies of Phlox bifida |subsp. arkansana.|. Trans. 
Kan. Acad. 63: 12-18. 6 Apr 1960. 

Mason, Charles T. Studies in the perennial gentians: G. newberryi and G. 
tiogana Madronto 15: 233-239. 21 Oct 1960. 

Massey, A. B. Bunias erucago in Virginia. Rhodora 62: 293. Oct [8 Nov 
1960. 

McGregor, Ronald L. Variation in Sisyrinchium campestre Bickn. Trans. Kan. 
Acad. 63: 121-124. 25 Nov 1960. 

Mohilenbrock, Robert H. Recent studies in the leguminous genus Stylosanthes. 
Rhodora 62: 340-343. Dee 1960 [25 Jan 1961}. 

Moldenke, Harold N. Curlygrass in New York State. Rhodora 62: 294. Oct 
1960. 

Moldenke, Harold N. Materials toward a monograph of the genus Avicennia. 
Ill. Phytologia 7: 259-293. 4 Oct 1960. 

Moldenke, Harold N. Materials toward a monograph of the genus Diostea. 
Phytologia 7: 304-320. 4 Oct 1960. 

Moldenke, Harold N. Materials toward a monograph of the genus Hierobotana. 
Phytologia 7: 300-304. 4 Oet 1960. 
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Moldenke, Harold N. Materials toward a monograph of the genus Stylodon. 
Phytologia 7: 293-300. 4 Oct 1960. 

Moldenke, Harold N. Notes on new and noteworthy plants. XXVI. Phytologia 
7: 258, 259. 4 Oct 1960. 

Moldenke, Harold N. The genus Parodianthus. Phytologia 7: 244-247. 4 Oct 
1960. 

Moomaw, J. C. & Takahashi, M. Vegetation on gibbsitic soils in Hawaii. Jour. 
Arnold Arb, 41: 391-411. 21 Oct 1960. 

Moore, Harold E. Achimenes cettoana (Gesneriaceae). Baileya 8: 142-145. 
Dee 1960 [16 Jan 1961}, 

Morel, Georges M. Griffinia rochae, a new amaryllid species. Baileya 8: 133 
135. Dee 1960 [16 Jan 1961}. 

Mukherjee, Barid B. & Vickery, Robert K. Chromosome counts in the section 
Simiolus of the genus Mimulus (Scrophulariaceae), IV. Madrofio 15: 
239-245. 21 Oct 1960. 

Nevling, Lorin J. Nomenclatural changes in Daphnopsis (Thymelaeaceae). 
Jour. Arnold Arb, 41: 412, 413. 21 Oct 1960. 

Noldeke, Anita M. & Howell, John Thomas. Endemism and a California flora. 
Leafl. West. Bot. 9: 124-127. 30 Nov 1960. 

Norstog, Knut. The occurrence and distribution of Hierochloe odorata in Ohio. 


Ohio Jour. Sei. 60: 358-365. Nov 1960 [25 Jan 1961). 

O’Donell, Carlos A. Convolvulaceas argentinas. Il. |Jacquemontia (2 spp. 
nov.), Merremia, Aniseia.|. Lilloa 30: 5-37. pl. 1. 23 Aug 1960. 

O’Donell, Carlos A. Las especies de Jacquemontia de Pert. Lilloa 30: 71-89. 
23 Aug 1960. 

O’Donell, Carlos A. Notas sobre convolvuléceas americanas. Lilloa 30: 39-69. 
1 pl. 23 Aug 1960. 

Ornduff, Robert & French, David H. Distributional notes on plants of the 
Warm Springs area, Oregon. Madrofio 15: 225-231. 21 Oct 1960. 

Pickens, Andrew L. & Pickens, M. C. Wigington. Variations in Quercus, 
Silene, and Lamium. Castanea 25: 125. Dee 1960. 

Ponce de Leén y Aymé, Antonio. Joyas de la flora cubaba. La yaba, Andira 
jamaicensis (W. Wright) Urb. Revista Soc. Cub. Bot. 17: 1, 2. Jan—Sep 
1960 | Jan 1961]. 

Ragonese, Ana Maria. Estudio anatomico de las especies argentinas de Larrea. 
Revista Invest. Agr. Buenos Aires 14: 355-370. 9 Dee 1960. 

Rai, K. S. & Garber, E. D. The genus Collinsia. XI. Trisomic inheritance in C. 
heterophylla. Bot. Gaz. 122: 109-117. Dee. 1960 [31 Jan 1961]. 

Ramia, Mauricio. Plantas forrajeras de la Isla de Margarita. Bol. Soc. Venez. 
Ci. Nat. 21: 275-298. Oct 1960. 

Reed, Rufus M. Pluchea camphorata, a rare plant im southern West Virginia 
and eastern Kentucky. Castanea 25: 129, 130. Dee 1960. 

Ripley, Dwight. Whence Madrofio and Aliso? Leafl. West. Bot. 9: 127, 128. 
30 Nov 1960. 

Rogers, David J. & Tanimoto, Taffee T. A computer program for classifying 
plants. Science 132: 1115-1118. 21 Oct 1960. 

Rudd, V. E. The genus Aeschynomene in Malaysia (Leguminosae—Papilionatae ). 
Reinwar'itia 5: 23-36. 1959. 

Rudd, Velva. E. A new species of Ormosia jvelutina] (Leguminosae) from 
British Honduras and emendation of O. schippii. Trop. Woods 113: 124 
126. Oet 1960. 
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Russell, Norman H. & Risser, Arthur C. The hybrid nature of Viola emarginata 
(Nuttall) Leconte. Brittonia 12: 298-305. 15 Oct 1960. 

St. John, Harold. Flora of Eniwetok Atoll. Pacif. Sci. 14: 313-336. Oct 1960. 
Sandwith, N. Y. Contributions to the flora of tropical America: LXVI. On 
two British Guiana species of Navia. Kew Bull. 14: 476, 477. 1960. 
Schmidt-Mumm, Helmuth. Miltonia phalaenopsis. Am. Orchid Soe. Bull. 29: 

756-758. Oct 1960. 

Schweinfurth, Charles. The genus Diadenium. Am. Orchid Soc. Bull. 29: 762 
764. Oct 1960. 

Seeligmann, Peter. Una nueva especie de Flouwrensia |macroligulata|. Lilloa 
30: 113-115. 23 Aug 1960. 

Shastry, S. V. S., Smith, W. K. & Cooper, D. C. Chromosome differentiation in 
several species of Melilotus. Am. Jour. Bot. 47: 613-621. 6 Oct 1960. 
Singh, A. P. & De Wet, J. M. J. Interspecific hybrids in Bothriochloa, I. Re 
lationships between B. ambigua and B,. ischameum. Phyton Buenos Aires 

15: 159-162. Dee 1960. 

Smith, C. Earle. A revision of Cedrela (Meliaceae). Fieldiana Bot. 29: 295 
341. pl. 7-14. 16 Dee 1960, 

Smith, Gladys L. & Noldeke, Anita M. A statistical report on a California 
flora. Leafl. West. Bot. 9: 117-123. 30 Nov 1960. 

Smith, Lyman B. Notes on Bromeliaceae, XV. Phytologia 7: 249-257. 4 Oct 
1960. 

Smith, Lyman B. & Downs, Robert J. Xyridaceae from Brazil Il. Proe. Biol. 
Soe. Wash. 73: 245-260. 30 Dee 1960. 

Solbrig, Otto T. Cytotaxonomiec and evolutionary studies in the North American 
species of Gutierrezia (Compositae). Contr. Gray Herb. 188: 3-63. 13 Dee 
1960. 

Solbrig, Otto T. The South American sections of Erigeron and their relation 
to Celmisia. Contr. Gray Herb. 188: 65-86. 13 Dee 1960. 

Steyermark, Julian A. An unusual hybrid Helenium. Rhodora 62: 343-346. 
Dee 1960 [25 Jan 1961]. 

Stone, Benjamin C. Corrections and additions to the flora of the Hall Islands 
and to the flora of Ponape. Pacif. Sci. 14: 408-410. Oct 1960. 

Tateoka, Tuguo. Notes on some grasses. X. Some thoughts on Festuceae, 
Festucinae with special reference to their morphology. Canad. Jour. 
sot. 38: 951-967. 16 Nov 1960. 

Teuscher H. Mazillaria luteo-alba and M. callichroma. Am. Orchid Soe. Bull. 
29: 908-911. Dee 1960. 

Villa Carenzo, M. Clethriceas argentinas [Clethra maromensis, sp. nov.]. 
Lilloa 30: 365-374. 23 Aug 1960. 

Villa Carenzo, M. Notas sistemdticas [Triunfetta guaranitica, Bernardia 
odonellii, spp. nov.|. Lilloa 30: 129-139. 23 Aug 1960. 

Walker, Egbert H. A revision of the Myrsinaceae of Taiwan. Quart. Jour. 
Taiwan Mus. 12: 161-194. pl. 1-22. Dee 1959. 

Waterfall, U. T. Changes in status and new combinations for certain taxa in 
the Oklahoma flora. Rhodora 62: 319-321. 23 Nov 1960. 

Welsh, Stanley Larson. Legumes of the north-central states: Galegeae. Iowa 
St. Coll. Jour. Sei. 35: 111-249. 15 Nov 1960. 

Weideman, V. E. & Penfound, Wm. T. A preliminary study of the shinnery 
in Oklahoma. Southw. Nat. 5: 117-122. 1 Nov 1960. 
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Woodson, Robert E. Woytkowskia spermatochorda Woodson, género y especie 
nuevas (Tabernaemontanoideae). Biota 3: 89-91. Oct [Dec] 1960. 
Woodson, Robert E., Schery, Robert W. et al. Flora of Panama. Part IV, 


Fascicle 3 (Loranthaceae to Polygonaceae). Ann. Missouri Bot. Gard. 
47: 263-359. Nov 1960 [7 Feb 1961]. 

Wurdack, J. J. Certamen Melastomataceis VI. Phytologia 7: 233-244. 4 Oct 
1960. 


ECOLOGY AND PLANT GEOGRAPHY 
(See also under Algae: Phillips, Phillips & Springer; under Fungi: Goss) 

Ahilgren, I. F. & Ahigren, C. E. Ecological effects of forest fires. sot. Rev. 
26: 483-533. Oct—Dee 1960. 

Beals, E. W. & Cottam, Grant. The forest vegetation of the Apostle Islands, 
Wisconsin. Ecology 41: 743-751. Oct 1960. 

Bentley, P. A. & Smith, E. C. A study of northern white cedar and jack pine 
in Nova Scotia. Proce. Nova Scot. Inst. 24: 376-398. 1957-58 [Dee 1960]. 

Bray, J. Roger. The composition of savanna vegetation in Wisconsin. Eeol- 
ogy 41: 721-732. Oct 1960. 

Brown, D. M. Soybean ecology. I. Development-temperature relationships 
from controlled environmental studies. Agron. Jour. 52: 493-496. Sep 
1960. 

Brown, D. M. & Chapman, L. J. Soybean ecology. II. Development-tempera- 
ture-moisture relationships from field studies. Agron. Jour. 52: 496-499. 
Sep 1960. 

Wet, J. M. J. de Cytogeography of Themeda triandra in South Africa. Phyton 
Buenos Aires 15: 37-42. Sep 1960. 

Eckert, Richard E. & Kinsinger, Floyd E. Effects of Halogeton glomeratus 
leachate on chemical and physical characteristics of soils. Ecology 41: 
764-772. Oct 1960. 

Foldats, E. Elbosque y la conservacién del agua en el trépico. Bol. Venez. 
Ci. Nat. 21: 307-322. Oct 1960. 

FPowlie, Jack A. Ecology notes: Comparettia falcata. Am. Orchid Soe. Bu). 
29: 752-754. Oct 1960. 

Fowlie, Jack A. Ecology notes: Oncidium pulchellum. Am. Orehid Soe. Bull. 
29: 849, 850. Nov 1960. 

Hawksworth, Frank G. Distribution of ponderosa pine dwarf mistletoe in the 
vicinity of an Arizona voleano. Ecology 41: 799, 800. Oct 1960. 

Horich, Clarence Kl. Cactus deserts in western Canada. Cact. Suce. Jour. 
32: 160-162. Sep—Oct 1960. 

Lackey, James B. & Morgan, George B. Chemical microbiotic relationships 
in certain Florida surface water supplies of flowing waters in Florida. 
Quart. Jour. Fla. Acad, 23: 289-301. Dee 1960 [20 Feb 1961]. 

Levin, Michael H. Studies on the ecological life history of Saxifraga vir 
giniensis. Bull. Torrey Club 87: 348-354. 13 Oct 1960. 

Loveless, A. R. The vegetation of Antigua, West Indies. Jour. Ecol. 48: 
495-527. pl. 21, 22. Oct 1960. 

McKell, Cyrus M., Perrier, Eugene R. & Stebbins, G. Ledyard. Responses of 
two subspecies of orchardgrass (Dactylis glomerata subsp. lusitanica and 
judaica) to increasing soil moisture stress. Ecology 41: 772-778. Oct 1960. 

Ovington, J. D. & Heitkamp, D. The accumulation of energy in forest pian 
tations in Britain. Jour. Ecol, 48: 639-646. Oct 1960. 
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Perry, Thomas O. & Wu, Wang Chi. Genetic variation in the winter chilling 
requirement for date of dormancy break for Acer rubrum. Ecology 41: 
790-794. Oct 1960. 

Phillips, Ronald C. The ecology of marine plants of Crystal Bay, Florida. 
Quart. Jour. Fla. Acad. 23: 328-337. Dee 1960 [20 Feb 1961]. 

Pielou, E. C. A single mechanism to account for regular, random and aggre 
gated populations. Jour. Ecol. 48: 575-584. Oct 1960. 

Pijl, L. van der. Ecological aspects of flower evolution. I. Phyletic evolution. 
Evolution 14: 403-416. Dee 1960. 

Potter, Loren D. & Rowley, Joanne. Pollen rain and vegetation, San Augustin 
Plains, New Mexico. Bot. Gaz. 122: 1-25. Sep [27 Dec] 1960. 

Ritchie, J. C. The vegetation of northern Manitoba V. Establishing the major 
zonation. Aretie 13: 210-229. 

Rosenwinkel, Earl R. Bog bryophyte ecology of a sedge mat. Ecology 41: 
804, 805. Oct 1960. 

Selleck, G. W. The climax concept. Bot. Rev. 26: 534-545. Oct—Dee 1960. 

Sperry, Theodore M. An ecological paradox. Trans. Kan. Acad. 63: 215-227. 
1960 [11 Jan 1961]. 

Tikhomirov, Boris A. Plantgeographical investigations of the tundra vegeta 
tion in the Soviet Union. Canad. Jour. Bot. 38: 815-832. Sep 1960. 
Waisel, Yoav. Ecological studies of Tamarix aphylla (L.) Karst. I. Distribu 
tion and reproduction. Phyton Buenos Aires 15: 7-17. Il. The water 

economy. 19-28. Sep 1960. 

Weaver, J. E. Extent of communities and abundance of the most common 
grasses in prairie. Bot. Gaz. 122: 25-33. Sep [27 Dec] 1960. 

Williams, William A. & Elliott, John R. Ecological significance of seed coat 
impermeability to moisture in crimson, subterranean and rose clovers in 


a mediterranean-type climate. Ecology 41: 733-742. Oct 1960. 


GENETICS 
(including cytogenetics) 


(See also under Phytopathology: Holton & Dietz, Holton & Halisky; under 
Spermatophytes: Rai & Garber) 


Bradley, S. G. & Anderson, D. L. Preferential compatability in Streptomyces 
violaceoruber. Jour. Gen. Microbiol. 23: 231-241. Oct 1960. 

Brink, R. Alexander & Weyers, Willem H. Effect of an abnormal knob 
carrying chromosome 10 on paramutation of Rt in maize. Geneties 45: 
1445-1455. 25 Oct 1960. 

Brink, R. A., Brown, D. F., Kermicle, J. & Weyers, W. H. Locus dependence 
of the paramutant R phenotype in maize. Genetics 45: 1297-1312. Sep 
[20 Oct] 1960. 

Brown, Douglas F. & Brink, R. Alexander. Paramutagenie action of paramu 
tant Rt and Ré alleles in maize. Genetics 45: 1313-1316. 25 Oct 1960. 

Desborough, Sharon, Shult, Ernest E., Yoshida, Tadashi & Lindegren, C. C. 
Interference patterns in family Y-1 of Saccharomyces. Genetics 45: 1467 
1480. 25 Nov 1960. 

Cleland, Ralph E. A case history of evolution [Oenothera|. Proc. Indiana 
Acad. 69: 51-64. 1959 |Sep 1960]. 

Davis, Rowland H. Adaptation in pantothenate-requiring Neurospora II. 
Nuclear competition during adaptation. Am. Jour. Bot. 47: 648-654. 6 
Oct 1960. 
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Dutta, S. K. & Garber, E. D. Genetics of phytopathogenic fungi. III. An 
attempt to demonstrate the parasexual cycle in Colietotrichum lagenarium. 
Bot. Gaz. 122: 118-121. Dee 1960 [31 Jan 1961]. 

Fantini, Amedeo A. & Olive, Lindsay S. Sexual recombination in a homothallie, 
antibiotic producing fungus. Science 132: 1670. 2 Dee 1960. 

Favret, Ewald A. Somatic mutations of four genes for albinism in barley in 
duced by X-rays and ethyl methanesulphonate. Hereditas 46: 622-634. 
15 Nov 1960. 

Favret, Ewald A. Spontaneous and induced mutations of barley for the 
reaction to mildew. Hereditas 46: 20-28. 1960. 

Gerstel, D. U. Segregation in new allopolyploids of Nicotiana. 1. Comparison 
of 6x (N. tabacum X tomentosiformis) and 6x (N. tabacum X otophora 
Genetics 45: 1723-1734. 31 Dee 1960. 

Hawthorne, D. C. & Mortimer, R. K. Chromosome mapping in Saccharomyces: 
centromere-linked genes. Genetics 45: 1085-1110. 15 Sep 1960. 

Heiser, Charles B. & Smith, Dale M. The origin of Helianthus multiflorus. 
Am. Jour. Bot. 47: 860-865. 23 Dee 1960. 

James, Allen P. The spectrum of severity of mutant effects Il. Heterozygous 
effects in yeast. Genetics 45: 1627-1648. 31 Dee 1960. 

Justus, Norman. Residual heterozygosity in a variety of upland cotton as 
measured by Micronaire, lint percent, percent first harvest, and yield of 
lint. Agron. Jour. 52: 555-559. Oct 1960. 

Kamemoto, H. & Tanaka, R. Chromosome transmission of triploid and penta 
ploid Vanda hybrids. Am. Orchid Soe. Bull. 29: 667-675. Sep 1960. 
Kamra, Om P., Kamra, Saroja K., Nilan, R. A. & Konzak, C. F. Radiation 
response of soaked barley seeds. I. Substances lost by leaching. Hered 
itas 46: 152-170. Il. Relation of radiobiological damage to substances 

lost by leaching. 261-273. 1960. 

Lewis, Charles F. The inheritance of mottled leaf in cotton. Jour. Hered. 
51: 209-212. Sep-Oct 1960. 

Maling, Barbara D. Replica plating and rapid ascus collection of Neurospora. 
Jour. Gen. Microbiol, 23: 257-260. pl. 1. Oet 1960. 

Mitchell, Mary B. Evidence of non random distribution of ascus classes in 
fruiting bodies of Neurospora crassa. Geneties 45: 1245-1251. Sep [20 
Oct} 1960. 

Mooring, John 8S. A cytogenetic study of Clarkia unguiculata II. Supernumer 
ary chromosomes. Am. Jour. Bot. 47: 847-854. 23 Dee 1960. 

Moseman, J. G. & Schaller, C. W. Genetics of the allelic series at the M1, 
locus in barley and cultures of Erysiphe graminis f. sp. hordei that differ 
entiate these alleles. Phytopathology 50: 736-741. Oct 1960. 

Pai, R. A. & Swaminathan, M. 8. Differential radiosensitivity among the prob 
able genome donors of bread wheat. Evolution 14: 427-432. Dee 1960. 

Pal, N. Cytological studies in Millettia ovalifolia Kurz. Phyton Buenos Aires 
15: 97-101. Dee 1960. 

Pandey, K. K. Incompatability in Abutilon ‘hybridum.’ Am. Jour. Bot 47: 
877-883. 23 Dee 1960. 

Parag, Yair & Raper, John R. Genetic recombination in a common-B cross of 
Schizophyllum commune. Nature 188: 765, 766. 26 Nov 1960. 

Paris, Clark D., Haney, W. J. & Wilson, G. B. A survey of the interactions 
of genes for flower color. Michigan St. Univ. Agr. Exp. St. Tech. Bull. 
281: 1-132. Nov 1960. 
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Raper, John R. The control of sex in fungi. Am. Jour. Bot. 47: 794-808. 14 
Nov 1960. 

Ross, J. G. & Holm, G. Somatic segregation in tomato. Hereditas 46: 224 
230. 1960. 

Sager, Ruth. Genetic systems in Chlamydomonas. Science 132: 1459-1465. 
18 Nov 1960. 

Schwartz, Drew. Analysis of a highly mutable gene in maize. A molecular 
model for gene instability. Genetics 45: 1141-1152. 15 Sep 1960. 

Schwartz, Drew. Electrophoretic and immunochemical studies with endosperm 
proteins of maize mutants. Genetics 45: 1419-1427. 25 Oct 1960. 

Sotomayor-Rios, A., Veléz-Fortufio, J., Woodbury, R., Schertz, K. F., & Sierra- 
Bracero, A. Description and cytology of a form of signal grass (Brachi 
aria brizantha Stapf.) and its agronomic behavior compared to Guinea 
grass (Panicum maximum Jack.). Jour. Agr. Puerto Rico 44: 208-220. Oct 
1960. 

Stines, Bill J. & Mann, T. J. Diploidization in Nicotiana tabacum, a study of 
the yellow burley character. Jour. Hered. 51: 222-227. Sep—Oct 1960. 
Townsend, C. E. Sterility in sudangrass: Il. Random and nonrandom partial 

sterility. Agron. Jour. 52: 639-642. 20 Nov 1960. 

Webber, Brooke B. Genetical and biochemical studies of histidine-requiring 
mutants of Neurospora crassa. II. Evidence concerning heterogeneity 
among hist-3 mutants. Genetics 45: 1617-1626. 31 Dee 1960. 

Williams, Watkin. Relative variability of inbred lines and F, hybrids in 


Lycope rsicum esculentum. Genetics 45: 1457-1465. 25 Nov 1960. 


MORPHOLOGY 
(including anatomy and cytology in part) 


(See also under Algae: Larsten & Voth; under Bryophytes: MacNutt & Maltzahn; 
under plant Physiology: Murray & Srb; under Pteridophytes: Javalgekar, Mehr 
& Bir; under Spermatophytes Ragonese) 


Bailey, I. W. Comparative anatomy of the leaf-bearing Cactaceae, I. Foliar 
vasculature of Pereskia. Pereskiopsus and Quiabentia. Jour. Arnold Arb. 
41: 341-356. 21 Oct 1960. 

Bierhorst, David W. Observations on tracheary elements. Phytomorphology 
10: 249-305. Oct 1960. 

Brown, H. D., Cherrie, A. & Cassens, A. Environment and trichome morpho- 
genesis in Nicotiana. Phytologia 7: 363-368. Feb 1961. 

Brown, Walter V. The morphology of the grass embryo. Phytomorphology 
10: 215-223. Oct 1960. 

Carlquist, Sherwin. Wood anatomy of Astereae (Compositae). Trop. Woods 
113: 54-84. f. 1-40. Oct 1960. 

Critchfield, William B. Leaf dimorphism in Populus trichocarpa. Am, Jour. 
Bot. 47: 699-711. 6 Oct 1960. 

Cumbie, Billy G. Anatomical studies in the Leguminosae. Trop. Woods. 
113: 1-47. f. 1-38. Oct 1960. 

Dawes, Clinton J., Scott, Flora Murray & Bowler, Edwin. Light and electron 
microscope study of cell walls of brown and red algae. Science 132: 
1663, 1664. 2 Dee 1960. 

Delano, R. H. & Widmoyer, F. B. Anatomy of Phaseolus vulgaris root-tips as 
influenced by gibberellins. Phytomorphology 10: 211-214. Oct 1960. 
Foster, Adriance 8. & Arnott, Howard J. Morphology and dichotomous vas 
culature of the leaf of Kingdonia uniflora. Am. Jour. Bot. 47: 684-698. 

6 Oct 1960. 
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Fuller, Melvin 8S. Biochemical and microchemical study of the cell walls of 
Rhizidiomyces sp. Am. Jour. Bot. 47: 838-842. 23 Dee 1960. 

Heslop-Harrison, J. Suppressive effects of 2-thiouracil on differentiation 
and flowering in Cannabis sativa. Science 132: 1943, 1944. 30 Dee 1960. 

Ledbetter, Myron C. Anatomical and morphological comparisons of normal 
and physiologically dwarfed seedlings of Rhodotypos tetrapetala and 
Prunus persica. Contr. Boyce Thompson Inst, 20: 437-458. Oct—Dee 1960. 

Mia, Abdul J. Structure of the shoot apex of Rauwolfia vomitoria. Bot. Gaz. 
122: 121-124. f. 1-14. Dee 1960 [31 Jan 1961]. 

Mohan Ram, H. Y. Post-fertilization studies in the ovule of Ruellia tuberosa 
Linn. Lloydia 23: 21-27. Mar [16 Dee] 1960. 

Pal, Niranjam. Development of the seed of Millettia ovalifolia. Bot. Gaz, 
122: 130-137. Dee 1960 [31 Jan 1961]. 

Raper, Kenneth B. Levels of cellular interaction in amoeboid populations. 
Proc. Am. Philos. Soe. 104: 579-604. 15 Dee 1960. 

Rees, A. R. Early development of the oil palm seedling. Principes 4: 148 
150. Oct 1960. 

Ross, J. G., Sanders, M. E. & Franzke, C. J. Asynapsis in Sorghum. Hered 
itas 46: 570-580. 15 Nov 1960. 

Shutts, C. Francis. Wood anatomy of Hernandiaceae and Gryocarpaceae. 
Trop. Woods 113: 85-123. f. 1-21. Oct 1960. 

Streetman, L. J. & Wright, Neal. A cytological study of black gramagrass 
Bouteloua eriopoda. Am. Jour. Bot. 47: 786-793. 14 Nov 1960. 

Sun, C. N. A demonstration, by electron microscopy, of plasmodesmata in the 
embryonic leaf cell walls of Cibotium chamissoi. Bull. Torrey Club 87: 
337-341. 13 Oct 1960. 

Sussman, Raquel R. & Sussman, M. The dissociation of morphogenesis from 
cell division in the cellular slime mould, Dictyostelium discoideum. Jour. 
Gen. Microbiol. 23: 287-293. Oct 1960. 

Tepfer, Sanford S. The shoot apex and early leaf development in Clematis. 
Am. Jour. Bot. 47: 655-664. 6 Oet 1960. 

Tomlinson, P. B. Seedling leaves in palms and their morphological significance. 
Jour. Arnold Arb. 41: 414-428. 21 Oct 1960 

Tomlinson P. B. Essays on the morphology of palms II. The early growth of 
the palm. Principes 4: 140-143. Oct 1960. 

Walker, Waldo 8S. The effects of mechanical stimulation and etiolation on the 
eollenchyma of Datura stramonium. Am, Jour. Bot. 47: 717-724. 14 Nov 
1960. 

Ward, Max. Callus tissues from the mosses Polytrichum and Atrichum. 
Science 132: 1401, 1403. 11 Nov 1960. 

Wimber, Donald E. Duration of the nuclear cycle in Tradescantia paludosa 
root tips as measured with H3-thymidine. Am. Jour. Bot. 47: 828-834. 
23 Dee 1960. 

PALEOBOTANY 


Axelrod, Daniel I. & Ting, William 8S. Late Pliocene floras east of the Sierra 
Nevada. Univ. Calif. Publ. Geol. Sei. 39: 1-118. 1960. 

Beck, Charles B. The identity of Archaeopteris and Callixylon. Brittonia 12: 
351-368. 15 Oct 1960. 

Cridland, Arthur A. & Morris, John E. Spermopteris, a new genus of pterido- 
sperms from the Upper Pennsylvania Series of Kansas. Am. Jour. Bot. 
47: 855-859. 23 Dee 1960. 
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Daugherty, Lyman H. /topsidema, a new genus of the Osmundaceae from the 
Triassic of Arizona [J. vancleavei sp. nov}. Am. Jour. Bot. 47: 771-777. 
14 Nov 1960. 

Delevoryas, Theodore. Investigations of North American cyeadeoids: Trunks 
from Wyoming. Am. Jour. Bot. 47: 778-786. 14 Nov 1960. 

Gillespie, W. H. & Latimer, I. S. A guide to the common fossil plants of West 
Virginia. W. Va. Geol. Econ. Survey. 1-36. pl. 23. Jun 1960. 

Graham, Alan & Heimsch, Charles. Pollen studies of some Texas peat deposits. 
Eeology 41: 751-763. Oct 1960. 

Johnson, H. Harlan & Konishi, Kenji. An interesting late Cretaceous eal 


eareous alga from Guatemala. Jour. Paleontol. 34: 1099-1105. Nov 1960. 


PHYTOPATHOLOGY 
(See also under Plant Physiology Siegel & Crossan) 


Bancroft, J. B., Tuite, J. & Hissong, G. Properties of white clover mosaic virus 
from Indiana. Phytopathology 50: 711-717. Oct 1960. 

Barnes, E. H. & Williams, E. B. A biochemical response of apple tissues to 
fungus infection. Phytopathology 50: 844-846. Nov 1960. 

Boosalis, Michael G. A soil infestation method for studying spores of Hel 
minthosporium sativum. Phytopathology 50: 860-865. Nov 1960. 

Boyce, John S. Distribution of Ceratocystis fagacearum in roots of wilt-in 
fected oaks in North Carolina. Phytopathology 50: 775, 776. Oct 1960. 

Brown, Irwin F. & Sisler, Hugh D. Mechanisms of fungitoxie action of n-do 
decylguanidine acetate. Phytopathology 50: 830-839. Nov 1960. 

Calpouzos, L., Santiago, Alma, Theis, T. & Colberg, C. Evidence of fungistatic 
action of petroleum oil against Mycosphaerella musicola inside banana 
leaves. Phytopathology 50: 865, 866. Nov 1960. 

Carlson, Lester W. & Struble, F. Ben. Methods for determining the reaction 
of sweet potato lines to soil rot. Phytopathology 50: 822-826. Nov 1960. 

Carrera César J. M. Nota sobre dos Fusarium patégenos en citrus y algodonero 
en la Argentina, Revista Invest. Agr. Buenos Aires 14: 345-348. 9 Dee 
1960, 

Couch, Houston B. & Bloom, James R. Influence of environment on diseases of 
turfgrasses. II. Effect of nutrition, pH, and soil moisture on Sclerotinia 
dollar spot. Phytopathology 50: 761-763. Oct 1960. 

Davis, D., Chaiet, L., Rothrock, J. W.,; Deak, J.. Halmos, 8S. & Garber, J. D. 
Chemotherapy of cereal rusts with a new antibiotic. Phytopathology 50: 
841-843. Nov 1960. 

Elmer, O. H. Etiology and characteristics of sweet potato mosaic. Phyto 
pathology 50: 744-749. Oct 1960. 

Farkas, G. L., Molnar, G. & Kiraly, Z. Control of the mint rust fungus, 
Puccinia menthae, by nickel salts. Phytopathology 50: 866. Nov 1960. 
Goodman, Robert N. & Goldberg, Herbert S. The influence of cation competi 
tion, time, and temperature on the uptake of streptomycin by foliage. 

Phytopathology 50: 851-854. Nov 1960. 

Gottlieb, David & Pote, Hugh L. Tetrin, an antifungal antibiotic. Phyto 
pathology 50: 817-822. Nov 1960. 

Harvey, John M. & Pentzer, W. T. Market diseases of grapes and other small 
fruits. U.S. Dep. Agr. Handbook 189: i-iii, 1-37. pl. 1-10 col. Nov 1960. 

Hildebrand, E. M. The feathery mottle virus complex of sweet potato. Phyto 
pathology 50: 751-757. Oct 1960 
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Holton, C. S. & Dietz, 8S. M. An apparent association of haploid lethal factors 
with two unique sorus types of oat smut. Phytopathology 50: 749-751. 
Oct 1960, 

Holton, C. S. & Halisky, P. M. Dominance of avirulence and monogenic control 
of virulence in race hybrids of Ustilago avenae. Phytopathology 50: 766 
770. Oct 1960, 

Kahn, Robert P., Allen, T. C. & Zaumeyer, W. J. Characteristics of plant-virus 
inhibitors in rice, Oryza sativa. Phytopathology 50: 847-851. Nov 1960. 

Lindner, R. C., Cheo, P. C., Kirkpatrick, H. C. & Govindu, H. C. Some effects 
of 8-azaguanine on tobacco mosaic virus replication. Phytopathology 50: 
884-889. 27 Dee 1960. 

Lockwood, John L. Lysis of mycelium of plant-pathogenic fungi by natural 
soil. Phytopathology 50: 787-789. Nov 1960. 

Lutey, Richard W. & Fezer, Karl D. The role of infested straw in the epi 
phytology of Septoria leaf blotch of barley. Phytopathology 50: 910-913. 
27 Dee 1960. 

Madison, John H., Petersen, Lawrence J. & Hodges, Thomas K. Pink snow- 
mold on bentgrass as affected by irrigation and fertilizer. Agron. Jour. 
52: 591, 592. Oct 1960. 

McMullen, L. H., Shenefelt, R. D. & Kuntz, J. E. A study of insect transmis 
sion of oak wilt in Wisconsin. Trans. Wis. Acad. 49: 73-84. 29 Dee 1960. 

Minton, Norman A., Cairns, Eldon J. & Smith, A. L. Effect on root-knot nema- 
tode populations of resistant and susceptible cotton. Phytopathology 50: 
784-787. Nov 1960. 

Munnecke, Donald E. Bacterial stem rot of Dieffenbachia. Phytopathology 
50: 696-700. Oct 1960. 

Nielsen, L. W. Elimination of the internal cork virus by culturing apical meri 
stems of infected sweetpotatoes. Phytopathology 50: 840, 841. Nov 1960. 

Ogawa, Joseph M. & Lyda, Stuart D. Effect of alcohols on spores of Sclerotinia 
fructicola and other peach fruit-rotting fungi in California. Phyto 
pathology 50: 790-792. Nov 1960. 

Perlasca, Gerardo. Relationships among isolates of Pseudomonas syringae 
pathogenic on stone fruit trees. Phytopathology 50: 889-899. 27 Dee 1960. 

Peterson, Joseph L. & Pound, Glenn 8S. Studies on resistance in radish to 
Fusarium oxysporum f. conglutinans. Phytopathology 50: 807-816. Nov 
1960. 

Peterson, R. 8. Development of western gall rust in lodgepole pine. Phyto 
pathology 50: 876-881. 27 Dee 1960. 

Pine, T. 8. & Cochran, L. C. Noninfectious crinkle leaf on Santa Rosa plum. 
Phytopathology 50: 701-703. Oet 1960. 

Powell, N. T. & Nusbaum, C. J. The black shank-root-knot complex in flue 
cured tobacco. Phytopathology 50: 899-906. 27 Dee 1960. 

Qasem, Subhi A. & Christensen, Clyde M. Influence of various factors on the 
deterioration of stored corn by fungi. Phytopathology 50: 703-709. Oct 
1960. 

Rochow, W. F. Specialization among greenbugs in the transmission of barley 
yellow dwarf virus. Phytopathology 50: 881-884. 27 Dee 1960. 

Roistacher, C. N., Klotz, L. J. & Garber, M. J. Tests with volatile fungicides 
in packages of citrus fruits during shipment to eastern markets. Phyto 
pathology 50: 855-860. Nov 1960. 
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Rothman, P. G. Host-parasite interactions of eight varieties of oats infected 
with race 202 of Puccinia coronata var. avenae. Phytopathology 50: 
914-918. 27 Dee 1960. 

Sadanaga, K., Murphy, H. C. & Grindeland, R. Inheritance of stem rust re 
sistance of C.I. 7232, a derived tetraploid oat. Phytopathology 50: 779 
781. Nov 1960, 

Sarkar, Arati. Leaf spot disease of Mangifera indica L. caused by Pestalotia 
mangiferae Butl. Liloydia 23: 1-7. Mar ! Dee] 1960. 

Schuster, M. L. & Sullivan, T. Species differentiation of nematodes through 
host reaction in tissue culture. I. Comparisons of Meloidogyne hapla, 
Veloidogyne incognita incognita, and Nacobbus batatiformis. Phytopa 
thology 50: 874-876. 27 Dee 1960. 

Shepherd, Robert J. & Pound, Glenn 8. Purification of turnip mosaic virus. 
Phytopathology 50: 797-803. Nov 1960. 

Sill, W. H., Lal, S. B. & del Rosaria, Maria Salome E. Additional evidence 
that sweetpotato mosaic virus is a strain of tobacco mosaic virus. Phyto 
pathology 50: 709-711. Oct 1960. 

Stokes, G. W. Difference in the behavior of the Nicotiana longiflora wildfire 
resistance locus in tobacco varieties Burley 21 and KY 61. Phytopa 
thology 50: 770-772. Oct 1960. 

Subba-Rao, N. 8S. Etiology of wilt in Fusarium-infected cotton. Phytopathol- 
ogy 50: 763-765. Oct 1960. 

Triantaphyllou, A. C. & Sasser, J. N. Variation in perineal patterns and host 
specificity of Meloidogyn incognita. Phytopathology 50: 724-735. Oct 
1960. 

Tsao, Peter H. A serial dilution end-point method for estimating disease po 
tentials of citrus Phytophthoras in soil Phytopathology 50: 717-72 
Oct 1960. 

Ulistrup, A. J. Bacterial stripe of corn. Phytopathology 50: 906-910. 27 Dee 
1960. 

Vaar. vja O. Selectivity of fungicidal materials in agar cultures. Phytopa 
thology 50: 870-873. 27 Dee 1960. 

Vallega, José & Antonelli, Enrique F. Variaciones en la poblacién pardsita de 
la roya | Melamspora lini] en la Argentina. Revista Invest. Agr. Buenos 
Aires 14: 403-420. 1 chart. 9 Dee 1960. 

Wat on, R. D. Soil washing improves the value of the soil dilution and the 
plate count method of estimating populations of soil fungi. Phytopa 
thology 50: 792-794. Nov 1960. 

W szer, W. J., Kramer, H. H. & Ulistrup, A. J. Evaluating inbred lines of corn 
for resistance to Diploida ear rot. Agron. Jour. 52: 624-626. 20 Nov 1960. 

Yarwood, C. E. Localized acquired resistance to tobacco mosaic virus. Phyto 
pathology 50: 741-744. Oct 1960. 


PLANT PHYSIOLOGY 
Allen, Mary Belle, Goodwin, T. W. & Phagpolyngarm, Samaravadi. Carote 
noid distribution in certain naturally oceurring algae and in some 
artificially induced mutants of Chlorella pyrenoidosa. Jour. Gen. Mier 
biol. 23: 93-103. Aug 1960. 
Alvim, Paulo de T. Stomatal opening as a practical indicator of moisture 


deficiency in cacao. Phyton Buenos Aires 15: 79-89. Sep 1960. 
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Asen, 8., Cathey, H. M. & Stuart, N. W. Enhancement of gibberellin growth 
promoting activity by hydrangenol isolated from leaves of Hydrangea 
macrophylla. Pil. Physiol. 35: 816-819. Nov 1960. 

Bange, G. G. J. & Overstreet, Roy. Some observations on absorption of cesium 
by excised barley roots. Pl. Physiol. 35: 605-608. Sep 1960. 

Bell, Thomas A., Aurand, Leonard W. & Etchells, John L. Cellulase inhibitor 
in grape leaves. Bot. Gaz. 122: 143-148. Dee 1960 [31 Jan 1961]. 

Bernstein, Leon & Nieman, R. H. Apparent free space of plant roots. PI. 
Physiol, 35: 589-598. Sep 1960. 

Biddulph, O. & Cory, R. Demonstration of two translocation mechanisms in 
studies of bidirectional movement. Pl. Physiol. 35: 689-695. Sep 1960. 

Bittner, Raymond A. Microelement requirements of orchids. Am. Orehid Soe. 
Sull. 29: 745-750. Oct 1960. 

Borthwick, H. “A. & Hendricks, 8. B. Photoperiodism in plants. Science 
132: 1223-1228. 28 Oct 1960. 

Brady, L. R. & Tyler, V. E. Alkaloid accumulation in two clavine-producing 
strains of Claviceps. Lioydia 23: 8-20 Mar [16 Dee] 1960. 

Brantley, B. B. & Warren, G. F. Sex expression and growth in muskmelon. 
Pl. Physiol. 35: 741-745. Sep 1960. 

Brian, R. C. Action of plant growth regulators III. Adsorption of aromatic 
acids to oat monolayers. Pl. Physiol. 35: 773-782. Nov 1960. 

Briggs, Winslow R. Light dosage and phototropic responses of corn and oat 
coleoptiles. Pl. Physiol. 35: 95)-962. Nov 1960. 

Brown, J. C., Tiffin, L. O. & Holmes, R. S. Competition between chelating 
agents and roots as factor affecting absorption of iron and other ions 
by plant species. Pl. Physiol. 35: 878-886. Nov 1960. 

Buchanan-Davidson, Dorothy J., Deese, Dawson C., Uritani, Ikuzo & Stah- 
mann, Mark A. Effect of synthetic polylysine on fungi. Science 132: 
1664, 1665. 2 Dee 1960. 

Burkholder, Paul R. & Burkholder, Lillian M. Photosynthesis in some aleyo 
nacean corals. Am. Jour. Bot. 47: 866-872. 23 Dee 1960. 

Carriker, Roy C. & Applegate, Howard G. Centrifugally accelerated paper 
chromatography of carbohydrates. Phyton Buenos Aires 15: 67-78. 
Sep 1960. 

Carter, Mason C. & Naylor, A. W. Metabolism of 3-amino-1,2,4-triazole 
5-C™ in plants. Bot. Gaz. 122: 138-143. Dee 1960 [31 Jan 1961]. 

Claver, Francisco K. Efectos del Acido giberélico y de la hidrazida maleica 
sobre la tuberizacién de la papa. Phyton Buenos Aires 15: 29-35. Sep 
1960, 

Cleland, Robert. Effect of auxin upon loss of calcium from cell walls. PI. 
Physiol. 35: 581-584. Sep 1960. 

Cleland, Robert. Ethionine and auxin-action in Avena coleoptile. Pl. Physiol. 
35: 585-588. Sep 1960. 

Cline, J. F. & Hungate, F. P. Accumulation of potassium, cesium, and rubidium 
in bean plants grown in nutrient solutions. Pl. Physiol. 35: 826-829. Nov 
1960. 

Corns, William G. Combined effects of gibberellin and 2,4-D on dormant 
seeds of stinkweed (Thlaspi arvense L.). Canad. Jour. Bot. 38: 871-874. 
f. 1. 16 Nov 1960. 

Dehnel, George S. Response of stomata to wounding. Bot. Gaz, 122: 124-130. 
Dee 1960 [31 Jan 1961]. 
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Dekock, P. C., Commisong, K., Farmer, V. C. & Inkson, R. H. E. Interrelation 
ships of catalase, peroxidase, hematin, and chlorophyll. Pl. Physiol. 
35: 599-604. Sep 1960. 

Dewey, Douglas R. Salt tolerance of twenty-five strains of Agropyron. 
Agron. Jour. 52: 631-635. 20 Nov 1960. 

Diepen, J. R. van. Biossay of the systematic activity of cycloheximide semi 
ecarbazone in cucumber plants. Phytopathology 50: 795-797. Nov 1960, 

Dodd, John D. Filament movement in Oscillatoria sancia (Kuetz.) Gomont. 

Trans. Am. Mier. Soe. 79: 480-485. Oct 1960. | 

Doyle, W. P., Huff, R. & Wang, Chih H. Role of glyoxylate in biosynthesis of 
acids in tomato fruit. Pl. Physiol. 35: 745-750. Sep 1960. 

Doyle, W. P. & Wang, Chih H. Radiorespirometric studies of glucose catabo 
lism in tomato fruit. Pl. Physiol. 35: 751-756. Sep 1960, 

Dubash, P. J. & Khan, B. A. A simple apparatus for measurethent of seedling 
growth under controlled temperature. Bot. Gaz. 122: 150, 151. Dee 1960 
[31 Jan 1961]. 

Dure, Leon 8. Cross nutritional contributions of maize endosperm and scutel 
lum to germination growth of maize axis. Pl. Physiol. 35: 919-925. 
Nov 1960. 

Dure, Leon 8. Site of origin and extent of activity of amylases in maize 
germination. Pl. Physiol. 35: 925-934. Nov 1960. 

Eaks, Irving L. Physiological studies of chilling injury in citrus fruits. PI. 
Physiol. 35: 632-636. Sep 1960. 

Ehrler, William. Some effects of salinity on rice. Bot. Gaz. 122: 102-104. 

Dee 1960 [31 Jan 1961]. ] 

Eppley, Richard W. Respiratory responses to cations in a red alga and their 
relationships to ion transport. Pl. Physiol. 35: 637-644. Sep 1960. 

Finn, James C. & Hammer, Karl C. Investigation of Hyoscyamus niger L., a 
long-day plant, for endodiurnal periodicity in flowering response. PI. 

Physiol. 35: 982-985. Nov 1960. 

Flaumenhaft, E., Conrad, S. M. & Katz, J. J. Nucleic acids in some deuter 
ated green algae. Science 132: 892-894. 30 Sep 1960. 

Forsyth, F. R. & Samborski, D. J. Effects of kinetin and benzimidazole on 
the growth of etiolated pea stems and barley coleoptiles. Canad. Jour. 

Bot. 38: 875-881. 16 Nov 1960. 

Fredrick, Jerome F. & Gentile, Arthur C. Preliminary studies of infrared 
spectra of 3-amino-1,2,4-triazole and its derivates. Phyton Buenos 
Aires 15: 1—6. Sep 1960. 

Gander, J. E. Factors influencing in vivo formation of p-hydroxymandelo 
nitrile-6-D-glucoside. Pl. Physiol. 35: 767-771. Sep 1960. 

Gardner, Isobel & Leaf, G. Translocation of citrulline in Alnus glutinosa. Pl. } 
Physiol. 35: 948-950. Nov 1960. 

Gifford, Ernest M. Incorporation of H*-thymidine into shoot and root apices | 
of Ceratopteris thalictroides. Am. Jour. Bot. 47: 834-837. 23 Dee 1960. 

Glasziou, Kenneth T., Sacher, Joseph A. & McCalla, Dennis R. On the effects 
of auxins on membrane permeability and pectic substances in bean endo 
earp. Am. Jour. Bot. 47: 743-752. 14 Nov 1960. 

Glasziou, K. T. Accumulation and transformation of sugars in sugar cane 
stalks. Pl. Physiol. 35: 895-901. Nov 1960. 
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Graham, Ben F. Transfer of dye through natural root grafts of Pinus strobus 
L. Ecology 41: 56-64. Jan 1960. 

Greenidge, K. N. H. Studies in the physiology of forest trees. 1V. Moisture 
movement in decapitated stems. Am. Jour. But. 47: 816-819. 23 Dee 
1960. 

Hafez, M. G. A. Studies in stomatal behavior I. Effects of moving and still 
air on stomata of EHupatorium and Mentha. Pl. Physiol. 35: 651-653. 
Sep 1960. 

Hageman, R. H. & Flesher, Donna. Nitrate reductase activity in corn seed 
lings as affected by light and nitrice content of nutrient media. PI. 
Physiol. 35: 700-708. Sep 1960. 

Halevy, Abraham H. & Cathey, Henry M. Effects of structure and concentra 
tion of gibberellins on the growth of cucumber seedlings. Bot. Gaz. 
122: 63—67. Sep [27 Dec | 1960. 

Halevy, A. H. & Cathey, H. M. Effect of structure and concentratiou of some 
quaternary ammonium compounds on growth of cucumber seedlings. 
Bot. Gaz. 122: 151-154. Dee 1960 [31 Jan 1961]. 

Handley, Raymond, Vidal, Ramon Dios & Overstreet, Roy. Metabolic and 
non-metabolic uptake of sodium in roots of Zea mays. Pl. Physiol. 35: 
907-912. Nov 1960. 

Hart, F. D., Haldiman, R., Gries, G. A. & Rogers, B. J. Inhibition of phos 
phoglucomutase by an extract from garlic. Bot. Gaz. 122: 148-150. 
Dee 1960 [31 Jan 1961}. 

Hiatt, A. J. & Evans, Harold J. Influence of certain cations on activity of 
acetic thiokinase from spinach leaves. Pl. Physiol. 35: 673-677. Sep 
1960. 

Hiatt, A. J. & Evans, Harold J. Influence of salts on activity of malice dehy 
drogenase from spinach leaves. Pl. Physiol. 35: 662-672. Sep 1960. 
Hoffman, Larry R. Chemotaxis of Oedogonium sperms. Southw. Nat. 5: 111- 

116. 1 Nov 1960. 

Holton, Raymond W. Studies on pyruvate metabolism and cytochrome system 
in Neurospora tetrasperma, PI. Physiol. 35: 757-766. Sep 1960. 

Huling, Richard T. The effects of various photoperiods or population in 
creases of Euglena graciiis var. bacillaris Prings. Trans. Am. Mier. Soe. 
79: 384-391. Oct 1960. 

Ikuma, Hiroshi & Thimann, Kenneth V. Action of gibberellic acid on lettuce 
seed germination. Pl. Physiol. 35: 557-566. Sep 1960 

Jannasch, H. W. Denitrification as influenced by photosynthetic oxygen 
production. Jour. Gen. Microbiol. 23: 55-63. Aug 1960. 

Jansen, Eugene F., Jang, Rosie & Bonner, James. Bincing of enzymes to 
Avena coleoptile cell walls. Pl. Physiol. 25: 567-574. Sep 1960. 

Johnson, Herbert W., Borthwick, H. A. & Leffel, R. U. Effects of photoperiod 
and time of planting on rates of development of the soybean in various 
stages of the life cycle. Bot. Gaz, 122: 77-95. Dee 1960 [31 Jan 1961]. 

Kahn, Varda, Howell, Robert W. & Hanso1, Scan B. Fat metabolism in ger 
minating soybeans I. Physiology of native fat PI. Physiol 35: 854-860. 
Nov 1060. 

Keitt, George W. Effects of certain growth substances on elongation an4 
geotrc vic curvature of wheat roots. Bot. Gaz. 12%: 51-62. Sep [27 Dec] 
1960. 
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Kerr, Norman 8. Effect of chelating agents on plasmodium formation by the 
true slime mould, Didymium nigripes. Nature 188: 1206. 31 Dee 1960. 

Kok, Bessel & Gott, Wanda. Activation spectra of 700 my absorption change 
in photosynthesis. Pl. Physiol. 35: 802-808. Nov 1960. 

Koller, D. & Highkin, H. R. Environmental control of reproductive develop 
ment in Hordeum bulbosum, a perennial pasture grass. Am. Jour. Bot. 
47: 843-847. 23 Dee 1960. 

Kuehn, H. H. & Crosby, P. F. Nutrition of Hidamella deflera. V. Effect of 
varying the concentrations of certain inorganic compounds on growth and 
pigment elaboration. Mycopath. Mycol. Appl. 13: 181-188. 31 Oct 1960. 

Kummerow, Jochen & Labarca, César. Influencia de las glumelas sobre el 
intereambio gaseoso y la germinacién de Dactylis glomerata. Phyton 
Buenos Aires 15: 163-170. Dee 1960. 

Leizorowitz, R. & Poliakoff-Mayber, Alexandra. The effect of gibberellin and 
kinetin on the germination of some photosensitive desert seeds as com 
pared with that of light. Phyton Buenos Aires 15: 103-107. Dee 1960. 

Lemon, Edgar R. Photosynthesis under field conditions. Il. An aerodynamic 
method for determining the turbulent carbon dioxide exchange between 
the atmosphere and a corn field. Agron. Jour. 52: 697-703. 20 Dee 1960. 

Lieberman, Morris. Oxidative activity of cytoplasmic particles of apples: 
Electron transfer chain. Pl. Physiol. 35: 796-801. Nov 1960. 

Linck, A. J. & Blaydes, G. W. Demonstration of the chemotropism of pollen 
tubes in vitro in four plant species. Ohio Jour. Sci. 60: 274-278. Sep 
[30 Nov] 1960. 

Llanos M., Carmen & Lockwood, J. L. Factors affecting zoospore production 
by Aphanomyces euteiches. Phytopathology 50: 826-830. Nov 1960. 
Margolis, David. The range of free amino acids and amides in tomato plants 
and the effects of nitrate or ammonium as nutrients. Contr. Boyce 

Thompson Inst. 20: 425-436. Oct—Dee 1960. 

McLaren, A. Douglas, Jensen, William A. & Jacobson, Louis. Absorption of 
enzymes and other proteins by barley roots. Pl. Physiol. 35: 549-556, 
Sep 1960. 

Middleton, Lawrence J., Handley, Raymond & Overstreet, Roy. Relative up 
take and translocation of potassium and cesium in barley. Pl. Physiol. 
35: 913-918. Nov 1960. 

Miller, G. W., Brown, J. C. & Holmes, R. 8S. Chiorosis in soybean as related 
to iron, phosphorus, bicarbonate, and cytochrome oxidase activity. PI. 
Physiol. 35: 619-625. Sep 1960. 

Montaldi, Edgardo R. & Resnik, Maximo E. Ruptura del periodo de reposo de 
yemas florales de Salix caprea con trata mientos de Acido giberélico. Re 
vista Invest. Agr. Buenos Aires 14: 421-426. 9 Dee 1960. 

Montaldi, E. R. & Sanchez, R. ‘Efectos del Acido giberélico sobre el crecimi 
ento invernal de la alfalfa. Revista Invest. Agr. Buenos Aires 14: 
393-401. 9 Dee 1960. 

Munns, D. N. & Johnson, C. M. Removal of heavy metal and halide contami 
nation from macronutrient salts. Pl. Physiol. 35: 978-981. Nov 1960. 

Murray, Jay C. & Srb, Adrian M. Physiological and morphological studies of 
a morphological mutant in Neurospora crassa stimulated by sorbose. Bot. 
Gaz. 122: 72-76. Sep [27 Dec] 1960. 
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Myers, Jack & French, C. S. Relationships between time course, chromatic 
transient, and enhancement phenomena of photosynthesis. Pl. Physiol. 
35: 963-969. Nov 1960. 

Nakazawa, Singo. Developmental mechanics of fucaceous algae. XVI. Plas- 
molytie patterns in ultracentrifuged Coccophora eggs. Phyton Buenos 
Aires 15: 129-136. Dee 1960. 

Nash, Shirley M. & Wilhelm, Stephen. Stimulation of broomrape seed germi- 
nation. Phytopathology 50: 772-774. Oct 1960. 

Nickerson, Norton H. Studies involving sustained treatment of maize with 
gibberellic acid II: Responses of plants carrying certain tasse!-modify- 
ing genes. Ann. Missouri Bot. Gard. 47: 243-261. pl. 12-15. Sep 1960. 

Nickerson, Norton H. Sustained treatment with gibberellic acid of maize 
plants carrying one of the dominant genes teopod and corn-grass. Am. 
Jour. Bot. 47: 809-815. 23 Dee 1960. 

Nickerson, Norton H. & Embler, Thomas N. Studies involving sustained treat- 
ment of maize with gibberellic acid I: Further notes on responses of 
races. Ann. Missouri Bot. Gard. 47: 227-242. pl. 11. Sep 1960. 

Oaks, Ann & Shaw, Michael. An indoleacetic acid ‘oxidase’ system in the 
mycelium of Melampsora lini (Pers.) Lev. Canad. Jour. Bot. 38: 761-767. 
Sep [30 Oct! 1960. 

Oertli, J. J. & Jacobson, Louis. Some quantitive considerations in iron nutri- 
tion of higher plants. Pl. Physiol. 35: 683-688. Sep 1960. 

Olney, Harvey O. & Pollock, Bruce M. Studies of rest period. Il. Nitrogen 
and phosphorus changes in embryonic organs of after-ripening cherry 
seed. Pl. Physiol. 35: 970-975. Nov 1960. 

Owens, Robert G. & Blaak, G. Site of action of captan and dichlone in the 
pathway between acetate and citrate in fungus spores. Contr. Boyce 
Thompson Inst. 20: 459-474. Oct—Dee 1960. 

Pacifici, Leon R., Blomster, Ralph N., Lukowski, Henry J. & Schwarting, 
Arthur E. Preliminary growth and nutrition studies of Amanita muscaria 
in submerged culture. Lloydia 23: 43-50. Jun 1960. [Feb 1961}. 

Paleg, Leslie G. Physiological effects of gibberellic acid. II. On starch hy- 
drolyzing enzymes of barley endosperm. Pl. Physiol. 35: 902-906. Nov 
1960. 

Pallas, James E. Effects of temperature and humidity on foliar absorption 
and translocation of 2,4-dichlorophenoxyacetic acid and benzoic acid. 
Pl. Physiol. 35: 575-580. Sep 1960. 

Papavizas, G. C. & Davey, C. B. Some factors affecting growth of Aphanomy- 
ces euteiches in synthetic media. Am. Jour Bot. 47: 758-765. 14 Nov 1960. 

Papavizas, G. C. & Davey, C. B. Some factors affecting sexual reproduction of 
Aphanomyces euteiches. Am. Jour. Bot. 47: 884-889. 23 Dee 1960. 

Pate, J. B. & Duncan, E. N. Evaluation of sodium 2,3-dichloroisobutyrate as 
a selective male gametocide in cotton. Agron. Jour. 52: 506-508. Sep 
1960. 

Pharis, Richard P. & Woods, Frank W. Effects of temperature upon photo 
synthesis and respiration of Choctowhatchee sand pine. Ecology 41: 
797-799. Oct 1960. 

Pohl, R. Beitrage zum Phototropismus der Avena-Koleoptile. I. Phyton 
Buenos Aires 15: 145-157. Dee 1960. 
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Pollock, Bruce M. Studies of rest period. (11. Ruspiratory changes in leaf 
primordia of maple buds during einiting. Pl. Physiol, 35: 975-977. Nov 
1960. 

Porto, Frances & Siegel, S. M. Effects of ex; ives Of seeds to various physi 
eal agents III. Kinetin-reversible head dumage in lettuce seed. Bot. 
Gaz. 122: 70-71. Sep [27 Dee] 1960. 

Pratt, Harlan K., Workman, Milton, Martin, Frank W. & Lyons, James M. 
Simple method for continuous treatment of plant material with metered 
traces of ethylene or other gases. Pl. Physiol. 35: 609-611. Sep 1960. 

Purves, W. K. & Galston, A. W. Interaction of sugars and auxins in pea epi 
cotyl section growth. Am. Jour. Bot. 47: 665-669. 6 Oct 1960. 

Ranjan, Shri & Laloraya, Manmohan M. Metabolism of isolated leaves: I. 
Changes in the protein, soluble nitrogenous compounds, sugars, and or 
ganic acids in tobacco leaves in light and dark. Pl. Physiol. 35: 714 
725. Sep 1960. 

Ray, Peter M. On the theory of osmotic water movement. Pl. Physiol. 35: 
783-795. Nov 1960. 

Rees, T. Ap & Beevers, Harry. Pathways of glucose dissimilation in carrot 

slices. Pl. Physiol. 35: 830-838. Nov 1960. 

Rees, T. Ap & Beevers, Harry. Pentose phosphate pathway as a major com 
ponent of induced respiration of carrot potato slices. Pl. Physiol. 35: 
839-847. Nov 1960. 

Ritchie, Don. Spiral growth of fungus colonies. Growth 24: 391-400. Dee 
1960. 

Sargent, John A. & Skoog, Folke. Effects of indoleacetic acid and kinetin on 
scopoletin-scopolin levels in relation to growth of tobacco tissues in vitro. 
Pl. Physiol 35: 934-941. Nov 1960. 

Schrank, A. R. Differential effects of 2,3,6-trichlorobenzoic acid on 
and geotropic curvature of Avena coleoptiles. Pl. Physiol. 35: 
Sep 1960. 

Scott, Eion G. Effect of supra-optimal boron levels on respiration and carbo 
hydrate metabolism of Helianthus annuus. Pl. Physiol. 35: 653-661. Sep 
1960. 

Siegei, S., Frost, P. & Porto, F. Effects of indoleacetic acid and other oxida 
tion regulators on in vitro peroxidation and experimental conversion of 
eugenol to lignin. Pl. Physiol. 35: 163-167. Mar 1960. 

Siegel, M. R. & Crossan, D. F. Effect of copper and glyodin fungicides on 
amino acid and sugar content and oxygen use of Colletotrichum capsici. 
Phytopathology 50: 680-685. Sep 1960. 

Siepmann, Rolf & MacDonald, James C. Hexokinase activity of yeasts grown 
on biotin-rich and biotin deficient media. Canad. Jour. Microbiol. 6: 

573-581. Oct 1960. 

Sivori, E. & Rumi C. Variacién del crecimiento en segmentos de peciolos de 
Tropaeolum majus provocado por la interaccién de Acido giberélico y Acido 
indolacético. Phyton Buenos Aires 15: 119-127. Dee 1960. 

Smith, D. H. & Castle, J. E. Production of auxotrophs in a duckweed, Spiro 
dela polyrhiza. P|. Physiol. 35: 809-815. Nov 1960. 

Smith, Richard C. Influence of upward water translocation on uptake of ions 


in corn plants. Am. Jour. Bot. 47: 724-729. 14 Nov 1960 
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The Torrey Botanical Club Bulletin, founded in 
1870, is the oldest botanical serial in America. It fol- 
lows the development of Botany from that date 
nearly to the present. Articles published have come 
from celebrated botanists such as John Torrey, Asa 
Gray, George Engelmann, Alphonse Louis Pierre 
Pyramus de Candolle, Karl Immanuel Eberhard 
Goebel, Liberty Hyde Bailey, Nathaniel Lord Britton, 
Douglas Houghton Campbell, Thomas Hunt Morgan, 
Albert Spear Hitchcock, William Gilson Farlow, 
Merrit Lyndon Fernald and David Grandison Fair- 
child. Contributions through the years, although 
mostly American, have also come from botanists of 
other countries. 

As a key to the contents of the Bulletin of The 
Torrey Botanical Club, The Torrey Botanical Club 
offers the Index to Volumes 1-75 (1870-1948) which 
has two sections, one section being an index to the 
names of about 1200 authors and about 5000 titles, 
another section an index to subjects, including names 
of plants and indicating more than 100,000 entries. 
This index, in a 997-page, 7” x 10”, cloth-bound vol- 
ume, certainly deserves a place in all botanical 
libraries. 
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